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THE INVENTION OF THE BESSEHES FfiOCESS. 
The recent controversy between the aged Sir Henry 
Bessemer, who carries his knighthood by virtue of the 
fact that he has been considered the inventor of the 
famous process which bears his name, and Mr. Joseph 
D. Weeks, president of the American Institute of 
Mining Engineers, who disputes his right to th** glory 
of the invention in favor of William Kelly, formerly 
of Pittsburg, Pa., and lately deceased, is.uotable both 
for the unexpected nature of the claim and for the 
high position of the contending parties. 

The statement that the Bessemer process is not 
Bessemer's is so startling and seemingly so improbable 
that nothing short of the highest authority could ren- 
der it worthy of serious consideration. As it is, the 
announcement was made by the president of the 
American Institute of Mining Engineers, and it formed 
the subject of his annual address before that dis- 
tinguished body. Both the high official position of 
the author of the address and the occasion on which it 
was delivered gave an importance to the statement 
which no one was quicker to realize than the veteran 
inventor himself— he is now in his eighty-fourth year 
— and he at once wrote a lengthy reply to Mr. Weeks, 
which showed that he had lost in his old age none of 
that controversial power for which he was famous in 
his prime. Mr. Weeks' address and Bessemer's reply 
are both extremely interesting, and we give them in 
full in the current number of the Supplbmbnt, to- 
gether with a reproduction of the drawings accom- 
panying the original patents granted to Bessemer and 
Kelly by the United States Patent Office. 

Briefly stated, the facts of the controversy are as 
follows : In 1847, and from that date on to 1851, when 
he appears to have given up in discouragement, Kelly 
was experimenting with an apparatus for blowing air 
upon fluid iron for the purpose of refining it. The ap- 
paratus was crude, and as far as the evidence goes no 
attempt was made to force the air up through the 
body of the metal itself, as the blowing was all done 
by one tuyere, which was "swung down into the me- 
tal " from above. Mr. Kelly would appear to have 
met with little success in these experiments, and this 
for technical reasons which we now well understand, 
and which are clearly pointed out by Bessemer in his 
reply. At any rate, Kelly does not appear to have 
thought it worth while to cover his apparatus with a 
patent. 

Mr. Weeks, however, claims that, crude as Kelly's 
appliance may have been, the fact that he used the 
pneumatic process in any form entitles him to the 
credit of the latent possibilities which it possessed. 
Bessemer, on the other hand, claims that the way in 
which Kelly went to work shows that he was ignorant 
of the true principles of the production of steel by de- 
carburization with the air blast in a separate vessel ; 
and that his single tuyere directed down upon the sur- 
face of the molten iron was merely a modification of 
the old "finery furnace," in which the molten pig 
was slowly decarburized by blowing air from several 
tuyeres upon its surface. [In this, it should be noted, 
Bessemer does not quote correctly the description of 
Kelly's tuyere, which -is spoken of as being "swung 
down into the metal," not above or " upon it."] 

It is certainly significant that during this early 
period the public heard nothing of Kelly's experi- 
ments, and that he made no claim for a patent until 
after the world had been startled in 1856 by the 
celebrated paper read by Bessemer at Cheltenham, 
England, describing his steel-making process in 
detail. 

If during these years of experiment, prior to Besse- 
mer's announcement, Kelly was seeking to make steel 
by "blowing blasts of air up and through a mass of 
liquid iron," as subsequently to the announcement he 
asserted he was, and if his apparatus contained all the 
essential features of the invention, it is a mystery that 
he did not patent it. As a practical forge master he 
must have been well aware of the enormous value of 
the secret which he possessed. 

Is it not possible that a clear conception of the prin- 
ciples of the process, and of its inestimable value, only 
dawned up3n Kelly after its successful development 
and announcement by Bessemer ; and that he hastened 
to claim (in all honesty let us admit) a substance of 
which he in reality had only possessed the shadow ? 

Mr. Weeks has brought forward his claim in good 
faith, and has gone carefully into the subject, and his 
claim for Kelly is based principally upon the inter- 
ference proceedings, which were instituted at the time, 
and which were favorable to Kelly's claim and which 
enabled him to procure his patent. Whatever glory 
from a legal point of view Kelly obtained from the 
issuing of this patent, the hard facts remain that what- 
ever apparatus he had ever constructed was of the 
crudest description, and the results obtained were so 
unsati.=factory that he did not proceed to apply for a 
patent until some eight or nine years after his first ex- 
periments took place. 

The question as to who was morally entitled to the 
credit of this great invention was well thrashed out, at 
the time it was first agitated, now some forty years 



showered upon Bessemer showed that the public at 
large decided it emphatically in his favor. This tri- 
bute of the American people was the more remarkable 
and conclusive because it was rendered with the full 
knowledge that there were in existence the rival pat- 
ents of their own countryman Kelly. It is abundantly 
evident that the people of that day who were in touch 
with all the facts of the case, and had access to the 
evidence, concluded that, whatever technical claim 
Kelly had established upon the invention, the moral 
claim belonged to the man who had put it into a prac- 
tical mechanical shape. 

It seems as if the true standard of invention should 
rest upon the broad basis of public service or utility 
and not upon a mere nebulous idea which the inven- 
tor has failed to develop. The object lesson taught 
by the controversy Is that whatever the technical 
nature of the claim may be, the world at large is 
inclined to regard diligence on the part of the inven- 
tor as an essential, and to award the laurel of success 
to him who has been the fii-st to confer a boon upon 
humanity by developing the idea into a practical and 
useful invention. 
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PASSAGE OF THE FOSTIFICATIONS BILL. 

The Fortifications Bill, as passed by the House on 
the 14th inst., is in every way an admirable measure. 
Its appropriations are based upon the recommenda- 
tions of the Endicott board of 1885, which made an ex- 
haustive examination of the various harbors and sea 
coast cities, and devised a complete system of land for- 
tifications, whose total cost was to be $100,000,000. It 
is evident that such a large sum could not be immedi- 
ately expended, for the reason that our plant for mak- 
ing guns and mounts has an annual capacity of only 
lO^per cent of the material represented by that amount 
of money. 

The present bill authorizes a total expenditure of 
$11,384,613. of which sum $5,842,337 is specifically ap- 
propriated, and authority is given to the Secretary of 
War to make contracts involving the further expendi- 
ture of $5,542,276. 

The amount appropriated and authorized by con- 
tract under each subdivision of the bill is as follows : 
Gun and mortar batteries, $5,260,000 ; sites for fortifi- 
cations, $350,000 ; preservation and repair of fortifica- 
tions, $50,000; plans for fortifications, $5,000; seawalls 
and embankments, $17,975 ; torpedoes for harbor de- 
fense, $100,000; armament of fortifications, $5,502,673; 
proving ground, Sandy Hook, N. J., $38,000; Water- 
town Arsenal, Mass., $43,500 ; Watervliet Arsenal, 
N. Y., $3,105; Benecia Arsenal, Cal., $4,500; Ordnance 
and Fortification Board, $100,000; Fortress Monroe 
sewerage system, $9,860. 

This generous appropriation, which is even larger 
than the government can expend during the ensuing 
year, may be taken as a pledge of the fact that the 
country is waking up to the imperative necessity of 
providing for national .defense by means of a system 
of coast fortifications. 

While this appropriation was being passed by the 
House, Mr. Squire was speaking in the Senate in sup- 
port of his bill to authorize an expenditure of $80,000,- 
000, of which $10,000,000 are to be appropriated for the 
fiscal year ending June 30, 1897, and an expenditure is 
to be authorized of $10,000,000 for each of the seven 
fiscal years ending June 30, 1904 

The total sum is less than that contemplated by the 
Endicott board, but the number of guns, mounts, 
etc., provided for in the bill is amply sufficient to put 
our principal maritime cities in a thorough state of 
defense. 

The total number of direct fire high power guns of 
all calibers provided for is 517, and of mortars, 1,056. 
To construct these guns and their mounts, and to 
build their emplacements, about eight years will be re- 
quired. This is the least time in which the money 
could be expended to good advantage. 

The bill before the Senate may be considered as 
complementary to that just passed by the House, and 
it is earnestly to be hoped that it will be incorporated 
with it. There are so. iie questions which ought to lie 
beyond the reach of party politics, and of these the 
question of national defense is flr.«t. The considera- 
tions which have led to the appropriation and au- 
thorization of over $11,000,000 for immediate works of 
defense are equally cogent for the authorization of the 
other $70,000,000. These considerations are strong to- 
day, but they may be weak and futile to-morrow. We 
are just now involved in, or threatened with, inter- 
national complications, and the views of Congress on 
national defense are certain to be sounder in the 
presence of danger than those of a future Congress 
that may have to consider this same question in a 
time of profound peace. 

The passage of the Squire bill would insure the 
completion within a measurable time, and at a regular 
rate of progress, of a complete system of land de- 
fenses. The nation would be committed to it, and the 
necessary funds would be voted and forthcoming as 
fast as the government factories and engineers re- 
quired it. 
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The Annual Exbibltion of tbe New York 
JHIcroscopIcal Society. 

BT B. O. HOVBY. 

The seventeenth annual reception and exhibition of 
the New York Microscopical Society was held in the 
American Museum of Natural History on the 14th of 
this month. Judging from the large number in at- 
tendance, popular interest in minute objects is not on 
the wane. About 4,000 tickets were issued, and fully 
3,000 people came to the exhibition. 

The catalogue contained alist of sixty-eightexhibits, 
most of which were divided up into several sections, so 
that the number of things to be seen was very large and 
comfortably filled the central and north wings of the 
mammal floor in the museum. Evidently no attempt 
at novelty was made by many of the exhibitors, for 
one could see such old standard objects as the head of 
a mosquito, the eye of a fly, arranged diatoms, and 
the circulation of blood in the web of a frog's foot, but 
there was much that was new or in the nature of ad- 
vances along lines of recent research. Everything, 
both old and new, was received with delight by the 
crowd of visitors, however, and expressions of wonder 
and admiration could be heard on all sides during the 
entire evening. 

One of the curiosities in the way of mechanical 
skill was the Lord's Prayer written with a diamond 
point on glass within a space ^ by yfj of an inch in 
dimensions. Under the microscope the 227 letters of 
the prayer were as distinct and legible as if written in 
the ordinary manner. This writing was done by an 
Englishman named Webb, and was accomplished by 
means of a system of levers attached to an ordinary 
pen. A still more remarkable feat was accomplished 
by the same man in writing the whole of the Bible, 
about 3,700,000 letters, in a space ^ by J^ of an inch in 
size. This second slide was also at the exhibition, but 
Stephen Helm, who exhibited them, did not bring 
with him a microscope adapted to displaying it. An- 
other curiosity was the reduction of photographs to 
such small dimensions as to be scarcely visible to the 
unaided eye, and yet soclearas tocomeoutin all their 
details under the microscope. 

The fleas which infest mice, the grewsome mites 
from ordinary cheese, and the Uropoda, a mite para- 
sitic on beetles, were some of the exceedingly minute 
forms of insect life that aroused the interest of many 
visitors. Williain BenteniuuUer exhibited sections of 
trees from United States of Colombia which had been 
tunneled in all directions by the carpenter bee, and 
under a microscope near by he showed the mouth 
parts of the insect, the tools with which it had been 
able to do so much excavation. The vegetable origin 
of coal was demonstrated by means of a thin section 
of brown coal which showed the cells very perfectly. 
A mere glance at the microscopic beauties of which 
nature is lavish in the mineral kingdom was afforded 
by seven exhibits entered at and near the beginning 
of the catalogue. One set of these was a series of 
specimens of mica from the northern part of this city 
which inclosed between its lamellae minute crystals of 
several other minerals. The most delicate of the min- 
eral specimens shown was exhibited by Dr. W. G. Lev- 
ison and consisted of microscopic crystals of ealcite 
pierced and supported by extremely flne hair-like crys- 
tals of pectolite from the trap rock of the Palisades. 

Some of the iinportant'applicationsof the microscope 
to the everyday life and health of man and to his busi- 
ness and comforts were on exhibition and were worthy 
of the closest study. One of these was a large num- 
ber of bacteria and cultivations and photographs of 
them exhibited by Dr. Leteve and George Rambaud 
of the New York Pasteur Institute. The bacillus of 
tuberculosis (consumption) is so small that when mag- 
nified 800 diameters it looks to be not more than an 
eighth of an inch long. It was exhibited by H. B. 
Baldwin. 

The microscopic character of iron and steel has re- 
ceived much study of recent years and many new 
facts regarding it have been learned within the past 
year or so. 

Mr. P. H. Dudley, of New York, had a large and 
very instructive exhibit of micro-photographs to show 
the results of his work. By means of these, he illus- 
trated the changes which take place and the com- 
pounds formed in the mass under treatment with 
heat. The photographs exhibited showed the results 
of study of the structure of 0'02, 014, 0'45 and 1'25 car- 
bon steels. 

At different temperatures different compounds of 
carbon and iron are formed, and steel is by no means a 
homogeneous material. Beginning with the normal 
ferrite or pure iron, with its admixture of carbon, in- 
crease of temperature produces molecular changes and 
recrystallizations, four stages of which are sufficiently 
definite to have received provisional names. These are, 
in the order of their appearance, troostite, cementite, 
martensite and sorbite (earlier called perlite). The re- 
lations of these to each other are of the highest im- 
portance in determining the adaptability of a steel to 
a particular use. Up to within a very few years it has 
been supposed that chemical composition determined 
tbe strength or desirability of steel for any use except 



in tools (where tempering was understood), but now 
the importance of structure as obtained by proper heat 
treatment, rather than composition alone, has begun 
to be appreciated for gun metal, armor and boiler 
plates, and even for steel rails. Mr. Dudley's work has 
lain especially in the last department, and has shown 
that it is possible to temper the heaviest steel rails and 
thus improve them greatly in every respect. His 
photographs showed that rails manufactured accord- 
ing to his system presented almost absolutely the same 
amount of defiection under the "drop test" for all the 
samples from very large lots, and such defiection can 
be calculated in advance. The steel is prepared for 
study by careful polishing and then by etching by 
weak nitric acid. The temperature is regulated and 
determined by meansof electricity. Reflected light only 
can be used, of course, since iron is perfectly opaque. 

One feature of the evening was the lecture by the 
retiring president. Dr. Edward G. Love, on the use of 
the microscope in the examination of textile fabrics 
for the detection of fraud in material, overweighting, 
and so on. The lecture was highly interesting and in- 
structive and was illustrated by numerous lantern 
slides. In the main collection a series of microscopic 
preparations of various textile fabrics was shown to 
illustrate the lecture more fully. The series comprised 
wool, silk, cotton, and linen, and showed what mate- 
rials are used in their adulteration by the manufac- 
turers. 

The officers of the society for 1896 are : President, 
Edward G. Love ; vice president, Frank D. Skeel ; 
secretaries, George E. Ashby and Rev. J. L Zabriskie; 
treasurer, James Walker ; curator, G. E. Ashby ; libra- 
rian, Ludwig Riederer. The committee in charge of 
the annual exhibition was George W. Kosmak, George 
H. Blake and William B. Tuthill, and to them is due 
in large measure the credit for the success of the affair. 

m I t > m 

Why We Are Right Handed. 

There is a general belief that the greater stretigth 
and dexterity of the right side of the body is based 
more on habit and imitation than on any inherent 
difference between the two sides. In an interesting 
article in Chambers's Magazine Dr. R. A. Lundie tells 
us that this is not exactly the case. It is often the 
case that when the body possesses two similar organs, 
one of them shall do most of the work, while the other 
is perfectly capable of being trained to take its place, 
should the occasion arise. He advises the training of 
the left hand, therefore, at the outset, although he 
acknowledges that the preferential use of the right is 
based on natural reasons. Says Dr. Lundie : 

"In all communities lefthanded individuals seem to 
occur, in somewhat varying proportions. Among our- 
selves, about one in fifty is said to be lefthanded. 
There is no doubt, from frequent experience, that the 
peculiarity is hereditary; so that we could not be much 
surprised if a race were met in which lefthandedness 
was the rule and not the exception. Yet the reversal 
of so general a law as that of prevalent righthand- 
edness would need to be established by very conclu- 
sive evidence; and, though statements have been 
made as to a preponderance of lefthanded individuals 
in various parts of the world, none of them are sup- 
ported by such careful and prolonged observation of 
facts as would be necessary for their unhesitating 
acceptance. 

"One of the prevailing ideas about righthanded- 
ness is that it is merely a matter of training, and that 
lefthanded individuals have become so either from 
want of care on the part of nurses and parents or 
from imitation of some older person. In many chil- 
dren, the preference for one hand is shown from a 
very early age, before the child has learned to handle 
anything but the very simplest toys, and therefore be- 
fore training can have caused a preference at all. 
More than this, the experience of lefthanded persons 
is on record in whom the peculiarity has been early 
noticed and combated, but without the slightest 
effect. 

"It is well known that, though our external configu- 
ration is so nearly symmetrical, the arrangement of 
the internal organs is very different. The heart lies 
obliquely in the chest, and more to the left side than 
the right; the liver, by far the heaviest of the inter- 
nal organs, is on the right side ; the two lungs are 
differently shaped ; and, moreover, the blood vessels 
supplying the two sides, especially in the upper re- 
gions of the body, are differently disposed. It is natu- 
ral that these irregularities of arrangement should 
have been thought, in some way or other, to supply 
the explanation." 

After describing a number of theories of righthand- 
edness, based on the lack of physical symmetry in this 
and other respects. Dr. Lundie goes on as follows : 

"There is, however, one extremely curious and in- 
teresting instance of want of symmetry in the bodily 
functions, which is not merely analogous to right- 
handedness, but closely linked with it. The nervous 
machinery normally connected with speech is situated 
on one side of the brain only. So intimate is the rela- 
tion of this subject to righthandedness that we must 
consider it in some detail. 



"It is well known that each side of the brain is con- 
nected with the movements and sensations mainly on 
the opposite side of the body ; the right brain moves 
the left arm and leg, and vice versa. Now, cases are 
not infrequent in which, with or without 'a shock,' or 
at least some degree of obvious loss of muscular power 
on the right side of the body, the faculty of recalling 
and reproducing spoken words is totally or almost to- 
tally lost. Such loss of speech is technically called 
aphasia. It was first shown some thirty-five yearsAgo. 
by a French physician, that this particular symptom 
is associated with damage to a limited and very defi- 
nite part of the brain substance on the left side, which 
has since been known, in honor of its discoverer, as 
Broca's convolution. When the power of speech has 
thus been lost, it is possible, if the mental faculties are 
not otherwise damaged, to acquire it again, by just 
such a course of training and practice as the child 
passes through in learning? to speak at first, even where 
Broca's convolution has been so damaged as to be 
quite incapable of performing its functions. In such 
a case, the portion of the brain on the right side cor- 
responding to Broca's convolution is capable of taking 
up its work ; but only by being educated to do so, 
just as the damaged portion of the brain had been 
originally. If after this the power of speech is lost 
again, by damage to the right side similar to that 
which had impaired the left, there is no hope of its 
being restored a second time. 

" It is thus clear that there are two organs or por- 
tions of the brain capable of controlling speech ; and 
that under ordinary circumstances only one of them is 
trained to do so, the other lying fallow. All the edu- 
cation is given to one favored side, and all the work is 
done by it ; but the neglected one, if called by neces- 
sity to undertake the work, can be trained to do it, 
and to do it, apparently, as satisfactorily as the 
other. . . . 

" Here, then, is a singularly complete analogy to the 
preferential use of the right hand : there are two sets 
of organs, either of which may be used for speech, one 
<>n each side of the brain, but only those upon one side 
are trained ; only they have the education carried out 
which makes them effective. Yet if the educated cen- 
ters are so damaged as to lose their functions, the 
others c&n be trained to take their place. So we have 
two hands, either of which may be trained for the per- 
formance of delicate movements : yet in most of us 
only one of them has been so trained ; the other re- 
mains comparatively awkward and inactive, unless 
accident compels it to try to take the place of the edu- 
cated hand. 

" A striking analogy ; but it is more than an analogy. 
We have said that the active speech center is that on 
the left side ; and this is the case in the great majority 
of individuals. But occasionally it is founi that the 
right, and not the left side of the brain has been edu- 
cated as regards speech. When this is the case, it is 
always found that the individual has been lefthanded. 
Whatever then is the cause of righthandedness, it is 
closely associated with leftbrainedness, if we may use 
the expression, not only for the comparatively coarse 
movements of the hand, but for the fine adjustments 
of windpipe, tongue, lips, etc., which produce articu- 
late speech, and the far finer machinerj' within the 
brain itself which registers our stores of words." 

But although Dr. Lundie thus connects righthanded- 
ness and lefthandedness with anatomical and physio- 
logical facts, instead of regarding it as an accident or a 
result of training, he does not recommend that we 
should leave the other hand altogether helpless. He 
gives the following excellent advice on this point : 

"When a child displays a decided preference for 
the use of the left hand, it is, as we have seen, useless 
to make forcible efforts to suppress it. By all means 
let the right hand be trained in writing, in using knife 
and spoon at table, and in as many actions usually 
righthanded as can be easily superintended. But the 
use of the left on other occasions should not be pre- 
vented ; this wUl only diminish its training and its 
aptitude without greatly increasing the dexterity of 
the right. 

"There seems to be no good reason why right- 
handed people should not attain some of the ambi- 
dexterity which is usually the privilege only of the 
lefthanded. A little trouble expended in practicing 
with the left hand, as well as the right, throwing, 
drawing, and other coiamon movements requiring 
skill, would be rewarded by a much increased useful- 
ness of that generally neglected member. If there is 
a natural preference for the right hand, it is probable 
that no amount of practice would make the left 
equally expert in actions that have once been well ac- 
quired by the right. But the experience of the left- 
handed seems to show that it is well worth while for 
the righthanded to give more attention to their de- 
pised left hands than they usually do." 

< < ■ > » 

Vesuvius is again in eruption and visitors climb no 
higher than the observatory. Liquid lava is fiowing 
from many little outlets in the crater opened last July. 
The appearance of the mountain is very picturesque 
at night. 
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AN IUFBOVED T-SQUASE. 
The illustration represents a tool designed to be 
more satisfactory than the one ordinarily employed in 
locating points and taking distances, dispensing with 
the ordinary ruling and measuring separately with a 
T-square and scale, the latter being adjustably placed 
in the arm of the square, so that any given distance 
can be laid ofiF, beginning at any point on the paper. 
The improvement has been patented by Morgan J. 
Hammers and Charles R Clark, of Champaign, IlL 




HAMMEB8 ft CLABE'S T-BQtABE. 



At the working side of the blade of the square is an 
edge of transparent material, under which, in a longi- 
tudinal channel, is movable a strip of steel marked off 
in inches for the greater portion of its length, the inner 
end portion only being marked for the fractions of an 
inch, and this portion coming under an elongated 
opening in the transparent edge. At each side of the 
center of the elongated opening is a pointer, and the 
scale is movable endwise in its transparent sheath by 
an angled lever fulcrumed in a chamber of the head, 
a short arm of the lever being pivotally conne -ted 
with the scale, while its longer arm has a knob extend- 
ing through a curved slot in the upper face of the 
bead. The square is placed on the paper to mark off 
the required number of inches, and the knob is moved 
to carry the scale outward for any required fraction 
of an inch, as indicated by one of the pointers. 

THE BALDWIN ADJUSTABLE CTCLE CHAIN. 
The modern bicycle is the product of two main fac- 
tors, the chain gearing and the pneumatic tire. Any 
defect or trouble in these parts tellsheavily against it. 
Above all, the chain is the source of trouble, on account 
of wearing at the joints, technically though incor- 
rectly called "stretching." As the rivets wear, the 
chain becomes too long and out of pitch 
with the sprocket wheels. Profuse lu- 
brication may keep it going, but it never 
works properly after this wear has de- 
clared itself. It would seem easy to pre- 
vent, in great measure, the trouble, by 
hardening the links and rivets. But if 
the rivets are made of hard steel, they 
cannot be headed, and if of soft steel, 
they wear. To illustrate the effects of 
"stretching,"' Figs. 1 and 3 of the cut 
may be referred to, the first showing a 
chain in pitch, the second one'which has 
stretched out of pitch. 

These figures have another interest of 
their own. They were drawn from a Bald- 
win chain which had been used on a bicy- 
cle for 6,000 miles, and the stretch shown 
in Fig. 2 was removed by the simplest 
possible manipulation, and the chain was 
brought into the condition shown in Fig. 
1 in a few minutes by the rider himself. 

The peculiarities of the chain we de- 
scribe affect its construction and adjusta- 
bility. It contains no more than the 
normal number of parts, and in the 
omission of the usual holt and nut for 
connecting the ends, the parts have even 
been reduced in number. 

The pins are secured in place without 
riveting. Each pin is turned and worked 
into its completed shape by machinery, 
and is hardened. No further operation 
is required, as its shape is such that, once 
in place, it stays there and is prevented 
absolutely from rotating in the side 
plates. Figs. 7 and 8 show the pin. It 
is originally cylindrical, but is slotted out 
a short distance from each end, so as to 
form a neck. This neck is cut in from 
three sides of a square only, as shown in 
Fig. 8, one side being left intact ; the 
side. A, of the neck opposite the un- 
touched part, B, being rounded. The pin is next 
hardened and is ready for the chain. 

The side plates are shaped as shown in Fig. 6. The 
central enlargement of the slot is large enough to 
let the pin pass through. Owing to the diminished 
area of the pin at the n>.'ck, this portion can slide into 
the long slots of the side plate. 



The block of the chain shown in Fig. 4^ with one 
pin inserted, needs no explanation, as it isof the usual 
type. Fig. 5 shows one block and one side plate with 
the pin in the slot of a side plate, and Fig. 3 shows 
the chain still further assembled. The system is ob- 
vious. The pin is thrust through the central portions 
of the slots in the side plates and through one of the 
apertures in the block. It is turned so as to bring 
the side. A, Pig. 8, toward the ends of the side 
plates, and is then slid into the slot. The heads or 
flanges of the pins hold them securely in place, 
and the parallel sides of the neck prevent any 
rotation in the side plates. 

If it went no farther than this, the chain 
would be an improvement of no low order, 
because, the parts being interchangeable, if 
the chain breaks on the road, the rider is able 
with the simplest tools to replace the broken 
link with parts from an extra link carried in 
the saddle bag. But its adjusting quality 
is still more striking. By sliding one of the 
pins back to the center of the side plate and 
rotating it through half a circle, the portion, 
B, is brought to the front in place of A, and 
the link is shortened by the depth of the slot 
at A. It is clear that, as the pins are drawn, 
this would be an excessive amount for almost 
any case, and that it would be very trouble- 
some to so treat every pin. To prevent this trouble 
the slot is made of the depth shown, the pins being 
cut out ^ inch deep at A, so that turning all the pins 
in a 53 inch chain would reduce its length a little over 
three inches. To adjust it after stretching, a few pins 
only are turned at regular intervals. Thus to take up 
J^inch of stretch, every sixth pin is turned, a total of 
17 pins giving an adjustment of ^ inch. This over- 
corrects every third link, and the overcorrection is 
distributed between three links, so as to be practically 
imperceptible. 

Owing to the practicability of hardening the pins, 
this chain will outwear two ordinary ones. With ad- 
justment, it should, on this basis, outwear twelve or 
more. This chain is being manufactured by the Bald- 
win Adjustable Cj'cle Chain Com pan j', No. 4 Walnut 
Street, Worcester, Mass. 

. ^ I » I <>■ 
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Tbe World's merchant Navy 

The annual statistics of the Bureau Veritas relating 
to the mercantile navy of the world give the total 
number of sailing vessels now afloat measuring over 
50 tons as 35,570, with an aggregate tonnage of 9,333,995 
tons. Of this number Great Britain comes first with 
8,793 ships of 3,338,607 tons. The United States is 



771 tons, France third, with 501 steamers and 864,598 
tons, while the United States holds fourth place with 
447 steamers and 703,399 tons. 



A NOVEL MECHANICAL MOTOB. 
The illustration represents a motor which may be 
conveniently operated by foot power to convert recip- 
rocating into rotary motion, and to multiply the move- 
ment, to drive machinery of various kinds. It has 
been patented by James M. Dickson, Roseneath, Miss. 
In a frame of suitable strength and form, two treadle 
levers are alternately depressed to rock a shaft car- 
rying a segment rack meshing with a pinion on a short 
shaft which also carries a large gear wheel. The lat- 
ter meshes at its lower side with a pinion on a shaft 
carrying a screw or worm meshing with a spirally 




DICKSON'S MOTOB. 

toothed segment gear journaled on a transverse shaft, 
and extending from this segment is an arm to which is 
pivoted a connecting rod whose opposite end is coupled 
to a crank in the power shaft. A second connecting 
rod pivoted to the segment is coupled to a second crank 
in the shaft, set opposite or quartering to the first 
crank. By operating the treadles a continuous rotary 
movement is thus given to the power shaft, and the 
motor is especially well adapted for use in cases where 
it is essential that tbe hands be otherwise employed. 




THE BALDWIN ADJUSTABLE CTCLE CHAIN. 

second with 3,834 vessels and 1,362,817 tons. Norway 
is third, with nearly 1,000 less vessels than the United 
States, but nearly the same amount of tonnage. 
France occupies only the eighth rank, between Swe- 
den and Greece. In regard to the steamers : England 
counts 6,771 vessels with nearly 10,000,000 tons. Ger- 
many, which comes second, has 836 steamers of 1,306,- 



Gnardlng Against JHotbs. 

Moths deposit their eggs in the spring, and this, 
therefore, is the proper time to take precautions 
against their ravages among goods which contain 
wool. It is not the moth, but the moth maggot, that 
does the mischief. The moths fly through the house 
in April and continue sometimes as late as August, 
seeking places in which to lay eggs. 
There are from a dozen to about seventy- 
five of these eggs in each nest, which 
hatch after a little while into small white 
worms. These worms devote their lives 
to eating the material in which they find 
themselves. As to remedies, almost every 
one has something to recommend, but all 
of the remedies are of but little account 
after the moth egg has been laid. There 
are things like cedar, camphor, and to- 
bacco, the odor of which is disagreeable 
to the moth, and when the female is 
looking for a place to deposit her eggs, 
she may be deterred from laying them 
near these substances, but if the egsrs 
are really laid, the grub will pursue its 
destructive work without paying any at- 
tention to the odors, and would do so 
were the smell many times more pun- 
gent. The principal attention should 
therefore be given to keeping the moths 
out. 

If goods are in stock and likely to 
remain, some of them, at least, through 
the summer, better thoroughly beat 
them with a thin rattan and air them for 
several days in the sun. Nothing dis- 
pleases moths so much as sunlight, direct 
or even indirect. Then wrap them up in 
newspaper ; wrap perfectly tight and 
paste the ends so that no openings re- 
main for the insects to get through. 
They cannot eat through paper. Exam- 
ine at least once a month, to make sure 
of it, and beat and air. Furriers have no 
other secret than this for keeping furs. 
For clothing the garments should be 
thoroughly beaten in order to be certain 
that no eggs are in them, and then they 
should be sealed up in paper boxes or 
bags. Such boxes may easily be procured 
in any large town or city, an excellent 
pattern being the boxes used by tailors for deliver- 
ing garments. The crevices where the cover fits 
on should be made tight by the use of strips of 
gummed paper, also a commercial article, and one 
may feel assured that no damage will be possible. 
Paper bags are also sure, but they should be sealed 
at the top. 



© 1 896 SCIENTIFIC AMERICAN, INC. 



April 25, 1896. J 



^tmtxiu ^mtxitm. 



261 



A DUBABLE BICYCLE TIBE. 
The illustration represents a bicycle tire which will 
not be readily punctured, and which will not collapse 
when punctured. It has been patented by Dr. Emil 
Obristiansen, of Leavenworth, Kansas. The tire is of 
the hose pipe pattern, preferably of rubber or a com- 
bination of rubber and fabric, and has a valve for its 
inflation, of any approved construction. The tire is 
much thicker at its tread than at its side and inner sur- 
face, such increased thickness forming a cushion pre- 
venting the puncturing of the tire by tacks, pieces of 
glass, etc. On the inner surface of the tire are lugs. 




CHBISTIANSEN'S FNEUHATIC TIBE. 

-preferably made of rubber, and the lugs are con- 
nected by springs of such length that, sboqld the air 
escape from the tire, the springs would hold it distended 
and enable the tire to be used when not inflated almost 
as well as when inflated. 

♦« « » » 

Tlie Electrical Conductivity of AInmlnnm. 

In an article appearing in the London Electrical 
Review, Mr. Q. L. Addenbrooke announces that, ac- 
cording to researches of Lord Kelvin, the conductivity 
of pure aluminum is 68 '5 per cent of that of pure cop- 
per. The usual conductivity, as given in the books, 
hitherto has been 56 per cent that of copper. Lord Kel- 
vin's research has, therefore, raised this by 21 per cent, 
so that the conductivity of a wire of pure aluminum 
of the same section, instead of being a little over a 
half that of a copper wire of similar section, is more 
than two-thirds the conductivity. Consequently, the 
diameter of an aluminum wire of the same conductivity 
as a given copper wire will be only 15 per cent greater 
or less than one-sixth greater than that of the copper 
wire. This is a small fraction, and it is evident that 
for such a small increase of diameter the extra cost of 
insulating aluminum conductors to the same thickness 
as copper ones, and to secure the same conductivity, 
will present no serious obstacle. 

Looked at in another light, copper is about 3'3 times 
the weight of aluminum ; on Lord Kelvin's figures the 
conductivity of wire of equal weights of copper and 
aluminum will therefore be as 100:22'6, so that the 
weight ofan aluminum wire of the same conductivity 
as a copper one would be four-ninths of the latter, or 
considerably less than one-half. 

It would be difficult to say what extra cost would be 
entailed in manufacturing aluminum of this purity, 
but it may be assumed that before long the resources 
of metallurgy will be equal to it at a moderate cost. 

As aluminum is just as pliable and easy to work as 
copper, it goes without saying what an advantage it 
would be in constructing heavy cables, and how much 
less strain on the insulating material it would impose. 
For overhead conductors for the supply of power the 
advantages of obtaining a conductor of equal con- 
ductivity, with a trifling increase in diameter and of 
half the weight, are also manifest. 

As a conductor, aluminum is now about twice as 
costly as copper ; but as by the electrolytic process 
the price has already been reduced in eight years from 
90 cents per ounce to 35 cents per pound, it is abund- 
antly clear that, with the inevitable improvements 
which are taking place, the difference in price between 
aluminum and copper, which still exists, will be more 
than obliterated before long. 

Unsafe Petroleum I<anip». 

Starting out with the impression that something 
should be done to put a stop to the loss of life and the 
fires caused by "lamp accidents," the London Lancet 
has been experimenting with a number of lamps— 
almost all of the cheap sorts — nurchased at shops in the 
poorer districts of London. Even the cheap oils were 
found to he reasonably safe and were found to pass 
the flashing test of 73 degrees. Out of the whole num- 
ber of twenty-two lamps which were tried, two only 
were probably safe, and of the rest six were " very 
dangerous," nine "dangerous," and five "uncertain." 



It was found very difficult — almost impossible, indeed 
—to cause even the cheapest of these lamps to explode, 
although efforts were made to bring about the result. 
Even when the temperature of the oil and reservoir 
was 100 degrees, blowing down the chimney simply 
extinguished the flame. Generally speaking, the con- 
clusion is that a great majority of accidents arise from 
the faulty construction of the lamps. 

The reservoir should be of metal or non-fragile ma- 
terial. It should be fixed firmly in the base, and not 
rest loosely, as is the case with many beautiful and 
artistic lamps, in a cup-shaped stand. 

The lamp should have a base heavy enough 
to minimize the risk of upsetting. 

The burner should be connected to the reser- 
voir by a screw with well cut thread, requiring 
at least three entire turns before it becomes de- 
tached from the reservoir. It should be made 
tight to the reservoir by means of a washer. 
Bayonet joints, or pin and slot joints, not to say 
the mere fitting on of the burner like a cap 
on the mouth of a reservoir, should be pro- 
hibited. 

The wicks should be constructed of material 
of good quality, and should fill the space of the 
wick tube. The wick should be replaced by a 
new one as it gets worn and diminishes in 
size. Circular wick tubes should never be fed 
by a flat wick, the edges of which are not 
likely to close up in the wick tube. The wick 
in these cases should be a complete cylinder. 

The wick tube should be made to descend 
in the reservoir within at least a quarter of an 
inch of the bottom. Assuming the screw of the 
burner to be free from defect, it would be im- 
possible for oil then to escape- the source of 
most of the danger of lamps, nearly all of 
which have their wicks hanging unguarded in the 
reservoir. This arrangement would also render it im- 
possible for flame to travel into the reservoir space. 



pedals and not interfere with their operation by the 
feet of the rider. The invention also provides for a 
front screen, not shown, slotted to straddle the front 
wheel, and close the space and prevent draught be- 
tween the side screens. 



A WABP SIZING MACHINE ATTACHMENT. 
The illustration represents an attachment to the or- 
dinary slasher, to enable the operator to size and put 
on the beam a small number of ends — or large, if 
required — but particularly for double beam work, 
where the double or top beam only requires a small 
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WOODMAN'S WABP SIZING IMFBOVEMENT. 



SKIBT PBOTECTING SCBEEN FOB BICTCLES. 

The illustration represents a folding screen attached 
to the front end or head of a lady's bicycle, there being 
a screen at each side of the head, adapted to be folded 
up against it or unfolded and extended past the pedals, 
to protect the feet and ankles from view when mount- 
ing or riding, and to prevent the skirts from being 
blown about the limbs. The improvement has been 
patented by Theron R. Cherry, of Buckhannon, 
West Va. The folding, fanlike screens are secured by 
suitable clips or brackets to each side of the head, the 




number of ends, the same to be done at one opera- 
tion, and at the same time that the regular warp 
threads are being sized which are to constitute the 
main body of the fabric. The attachment has been 
patented by Alvin Woodman, No. 32 Wilder Street, 
Brockton, Mass. This attachment is for support- 
ing and operating an auxiliary beam on a slasher 
on which a portion of the warp threads are to be 
wound, having a fixed spindle on one side and a rotat- 
ing spindle at the other, driven by gears in connection 
with draught roll gear of slasher. The latter spindle 
being provided with a fixed and a loose disk, the latter 
having the usual stud or pin for driving the auxiliary 
beam, and the speed being regulated by frictional con- 
tact between the two disks. This contact can be so 
finely adjusted that just the exact amount of tension 
and speed required can at all times be maintained for 
either a large or small number of ends. Fig. 1 shows ar- 
rangement of gearing and Fig. 2 section of friction disks, 
with spring and hand wheel regulating nut. The con- 
centric rib on one disk and a groove on the other are for 
properly holding in place either a large or small fric- 
tion pad, for either a large or small number of ends. 
By this improvement, therefore, after sizing and pass- 
ing over the drying cylinders all the threads required 
for both the regular and special weave, they are sepa- 
rated at the measuring roll, and wound on separate 
beams at one operation. This machine has been in 
very successful operation for more than one year. 



Fine Crusblue and tbe Ijeacbins Process of Gold 
Extraction. 

in the earlier days of gold mining, when tbe common 
method of recovering the gold was by the use of the 
amalgamated plate, the stamp battery was used almost 
exclusively for reducing the ore to pulp of the desired 
fineness. With the introduction of the leaching pro- 
cess came the demand for finer crushing, and a more 
perlect separation of the precious metal from its in- 
closing material, so that the chemicals might penetrate 
the pulp with a more searching effect. The demand 
has brought out various forms of crushing machinery, 
and some of the mills have shown remarkable results, 
both in capacity and in the fineness of the crushing. 

An interesting test of the comparative efficiency of 
the new methods of crushing was recently had at 
Nevada, where the rock is of the hardest kind, andhas 
proved very destructive to most forms of pulverizers. 
Pulp from a Griffin mill, with a capacity of 25 tons of 
rock a day, showed on an average of from 89 cents to 
11.65 per ton in the tailings. The test was made by 
Capt. J. R. De Lamar, of New York City, and, as a 
result of the experiment, he is adding a dozen of these 
mills to the plant. 



CHEBBY'S SCBEEN FOB LADIES' BICYCLES. 

rods of which each screen is composed being covered 
by any suitable fabric and pivoted together at their 
lower curved ends, while extending down upon the 
forward arm of each screen there may be, if preferred, 
a light leather casing into which the screen may be 
folded and held in compactly folded position by cords 
or straps. The curvature of the arms causes the screens 
to extend outwardly a sufflcient distance to avoid the 



Cbryaoprase in California. 

A rich vein of chrysoprase, a rare variety of chalce- 
dony of great value, has been discovered in Tulare 
County, Cal., by Curator Wilcomb, of the Park 
Museum. Chrysoprase in its perfect state has been 
found in limited quantities in lower Silesia, California, 
and Oregon, and an inferior grade is found in Ver- 
mont ; but the present find of chrysoprase is of the 
finest quality, and the gems when cut command a high 
price. 
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The April Stars. 

To the Editor of the Scientific American : 

A correspondent calls attention to a singular, and to 
me unaccountable, slip of the pen in my article on " The 
April Sky," in the Scientific American for April 11. 
As printed, the statement reads that Spica, the chief 
star in Virgo, is to be seen shining between Arcturus 
and Vega. In fact, it is Arcturus which is between, 
although not exactly in a line with, Vega and Spica. 
When Arcturus is on the meridian at midnight in the 
latter part of the month, Vega is about half way up 
the northeastern slope of the sky, while Spica is in the 
southwestern quarter, about three-quarters of an hour 
past the meridian. Garrett P. Serviss. 



Science Notes. 

Prof. Daniel Giraude Elliott, of the Field Columbian 
Museum, of Chicago, has left London for Aden on a 
scientific expedition into Somaliland and Gallaland. 
He is accompanied by Carl Akeley, taxidermist, of 
Chicago, and by Mr. Dodson, of the Natural History 
Museum, London, who went with Dr. Donaldson 
Smith on his recent expedition to Lake Rudolph. 
The object of Prof. Elliott's journey is to collect speci- 
mens for the Field Columbian Museum, of Chicago. 
Mammals chiefly will be collected, but almost every- 
thing pertaining to zoology — birds, reptiles, and fish — 
will be brought back. 

The granite monument marking the Mexican bound- 
ary line, atTia Juana, in San Diego County, Cal., was 
upset by a flood shortly after it was erected by the 
International Boundary Commission. The shaft fell 
into quicksand and efforts to recover it were unsuc- 
cessfuL It has been necessary to buy a new site for 
another monument. 

In the Minnesota Botanical Studies for 1895 (the 
organ of the Geological and Natural History Survey 
of Minnesota), Mr. Roy W. Squires has an interesting 
note on the result of a series of experiments on the 
temperature of a trunk of Acer negundo between 
January and June. He states that as a generalresult 
the temperature of the tree is lower than that of the 
air in the morning and at noon, while it is higher in the 
evening. The mean temperature of the tree, as com- 
pared with that of the air, was 1'31° C. higher in Janu- 
ary, nearly the same in February, nearly 1° lower in 
March. 0'85° higher in April, and 1'13° lower in May. 

The ^olian harp has been put to a scientific use. 
Prof. Carl Barus has shown that the sound made by 
the wind whistling across a fine wire varied with the 
velocity of the wind. He showed that the velocity of 
the wind could be computed from the pitch of the 
note observed in the case of a given diameter of wire 
and for a given temperature of the air. With the aid 
of speoial microphonic attachments, the sounds could 
be conveyed through a distance so as to be isolated 
from the other noises at the place of exposure. By 
the use of a number of wires the direction of the wind 
could be determined. 

In 1886 Hoffman determined the presence of the 
bacilli of tuberculosis on the bodies of flies collected in 
the room occupied by a consumptive. Six years later, 
a physician of Switzerland. Dr. A. Cop pen- Jones, 
proved that infection can be, and actually is, carried 
not only by the bodies of flies, but also by their feet. 
Flies which have been infected with the bacilli were 
permitted to walk across the surface of sterilized pota- 
toes. In two days' time numerous colonies of the 
bacillus prodigiosns made their appearance. 

Spain has seen the necessity for reafforesting her 
mountains. In order to foster tree planting, the little 
king recently went to a village a few miles from Mad- 
rid and planted a sapling, after which two thousand 
Madrid school children each planted a tree. Medals 
were distributed among them with the inscription : 
" First Arbor Day instituted in the reign of Alfonso 
XIII, 1896." A similar festival is to be held yearly in 
different places. 

At the observatory of the Pic du Midi, the zodiacal 
light is always visible on clear moonless nights, and 
E. Marchand has. says Knowledge, during the last 
three years, made careful observations upon it. It is 
not confined to a fusiform region in the neighborhood 
of the sun, but continues that region right across the 
sky as a faintly luminous track, always dimmer than 
the Milky Way at its dimmest. The cosmic matter 
surrounding the sun extends far beyond the earth's 
orbit in a very much flattened ellipsoid, but is espe- 
cially condensed in the neighborhood of the sun, and 
forms there the more brightly luminous fusiform zoiM- 
acal light as usually seen in the morning or evening. 

The results of the Plankton expeditionary investiga- 
tions, as stated, prove that ocean germ life, capable of 
reproduction, exists everywhere, except at the greatest 
ocean depths, being more prolific in the Canary, 
Florida, and Labrador waters than in the north or 
south equatorial currents. According to this account, 
bacterial life has been found at depths of 1,300 to 3,f>00 
feet, and, curiously enough, the major portion is of 
those species requiring oxygen for their existence, a 



great number of which are also phosphorescent. M. 
Delebccque is quoted as having found that, in lakes, 
the quantity of magnesia is constant ut all depths and 
in all seasons, the supply being derived from the abra- 
sion of the beds of rivers draining into inland lakes ; 
during the summer season micro-organisms are met 
with in abundance at great depths, whereas they are 
present only in small numbers at or near the surface. 
The researches by M. Boutan are also mentioned, the 
fact transpiring that photographs of animal and vege- 
table life were obtained by him at considerable depths, 
the great value of these photographs consisting in the 
fact that living organisms found in deep waters cannot 
be brought to the surface for examination without a 
complete change taking place in their characteristics. 

» « » »♦ 

AN IMPBOVED SEWEB INLET. 
A catch basin or sewer inlet that is very strongly 
constructed, that it may not be injured by a heavy 
vehicle passing over it, and the cover of which may 
not readily be removed by children, is shown in the 
accompanying illustration. It has been patented by 
George A. Ensign, and is being introduced by the 
Defiance Machine Works, Defiance, Ohio. A sub- 
stantially conical collar surrounds the bottom open- 
ing, that it may be coupled in any approved manner 
with a sewer pipe, and a horizontal flange is made in- 
tegral with or attached to the rear portion of the cas- 
ing to facilitate firmly anchoring it in place. The 
front open portion of the casing has a depression 
adapted to receive the lower web of a grating, there 
being in each end of the grating a vertical groove in 
which fits a vertical flange on the inner face of 
the casing. At the rear of the casing, near the top, 
is a step and flange adapted to engage a rearwardly 




CORNER INLET. 




STRAIGHT-CURB INLET. 

ENSIGN'S SEWEB INLET. 



extending tongue on the under face] of the cover, lips 
at each side of the cover similarly engaging projec- 
tions of the casing. 



in our navy to undergo the strain of these unfortunate 
conditions. Though the ship has had as yet no severe 
or continuous steaming, the firemen constantly apply 
for relief from symptoms of heat irritation, such as 
muscular cramps, disordered bean action, nausea, head 
pains, and weakness." 



stokehold Temperatures In Ships. 

The following is an extract from the official report 
of the Surgeon-General, United States Navy, referring 
to the state of things which frequently exists. On 
the cruiser Cincinnati, for instance, he remarks : 
"Temperatures are recorded from 90° to 170° Fah. 
Tentative efforts made in November to improve the 
system, particularly the blowers in flre rooms, have 
not succeeded in ameliorating the heat now common 
in those places. I have myself recorded fire room tem- 
peratures as high as 168° Fah. In the engine room 
lo*er platform the average is about 103° ; on the up- 
per platform it frequently reaches 135°. By the present 
system of forced ventilation for the engine department 
very little air above the rail is taken. Air is mainly 
taken through the spardeck hatches ; also in part 
from the after-berth deck, and from beneath the deck 
near the large engine room hatch. Blowers in the 
condenser room force air to the engine room proper, 
and those above the upper platform of the engine 
room pass the air to the fire rooms. When under way 
a wind sail sends an additional supply of fresh outside 
air to the condenser room. The supply' gotten above 
the upper platform in the engine room, in addition to 
its warmth, is also somewhat contaminated by contact 
with metal and oily surfaces. The blowers in the for- 
ward fire rooms do not properly function at present, 
and are said to be useless. Their supply is through 
broad louvres under the pilot house. The six fire room 
ventilators extending well above deck houses are 20 
in. in diameter, and it is through them the fire rooms 
get their main supply of fresh air. The condenser 
room blowers ventilate the main engine room. Unless 
these excessive heat conditions in the flre rooms, con- 
tiguous passages, and intricate coal bunkers are 
remedied, it cannot be expected that the men will 
long endure continuous labor there. It is physically 
impossible for the class of men enlisted for thisporpose 



The Influence of Tea, Oofl'ee and Cocoa on 
Digestion. 

Dr. James W. Fraser, in a recent number of the 
Journal of Anatomy and Physiology, has recorded the 
results of an interesting series of experiments on the 
action of our common beverages on stomachic and 
intestinal digestion. The experiments, says the Lan- 
cet, have been most carefully arranged from a phj-si" 
cal standpoint, and give us some valuable hints on the 
digestion of the chief alimentary principles, but they 
have no bearing, it should be mentioned, on individual 
variations of human dieestion, or on the infiuence of 
the various glands in preparing the gastric or intesti- 
nal juices. They are, however, of much value in show- 
ing how standard preparations of the peptic and pan- 
creatic ferments are modified in action when our ordi- 
nary daily beverages are allowed their free action on the 
digestion of various articles of food. The digestive pro- 
cesses were carefully investigated, and absorption was 
imitated by a proper dialyzing arrangement. An arti- 
ficial peptic juice, and afterward an artificial pancrea- 
tic juice, were employed, and the amount of nitrogen- 
ous matter dialyzed was most carefully estimated. 
The food stufl's experimented on were raw and cooked 
serum and egg albumens, raw and cooked myosin, 
syntonin, alkali albumen, casein, gluten, starch and 
oleine. The results obtained from an exhaustive series 
of experiments and analyses show that all the three 
typical infused beverages— tea, coffee and cocoa — 
retard the digestion and absorption of all the nitrogen- 
ized proximate principles of dietetic substances when 
peptic and pancreatic digestion are taken together, 
and that they uniformly retard peptic digestion, 
although tea may assist the diffusion of peptones from 
the stomach. Pancreatic digestion is also uniformly 
retarded, and diffusion thereafter is but rarely assist- 
ed, so that neither of them compares advantageously 
with water asastandard beverage for experimental in- 
vestigations. A summary of dietetic advice is added 
to Dr. Fraser's observations, which will, in the main, 
agree with that which is now given by our best 
authorities in cases of dyspepsia ; and we are glad that 
experimental inquiries afford so strong a basis of sup- 
port to empirical clinical observations : 

"1. That it is better not to eat most albuminoid 
food stuffs at the same time as infused beverages are 
taken, for it has been shown that their digestion will 
in most cases be retarded, though there are possibly 
exceptions. Absorption may be rendered more rapid, 
but there is a loss of nutritive substance. On the 
other hand, the digestion of starchy food appears to be 
assisted by tea or coffee ; and gluten, the albuminoid 
of flour, has been seen to be the principle least retard- 
ed in digestion by tea, and it only comes third with 
cocoa, while coffee has apparently a much greater re- 
tarding action on it. From this it appears that bread 
is the natural accompaniment of tea and cocoa when 
used as the beverages at a meal. Perhaps the action 
of coffee is the reason why, in this country, it is usu- 
ally drunk alone or at breakfast, a meal which con- 
sists much of meat, and of meats (eggs and salt meats) 
which are not much retarded in digestion by coffee. 
3. That eggs are the best form of animal food to be 
taken along with infused beverages, and that appar- 
ently they are best lightly boiled if tea, hard boiled 
if coffee or cocoa, is the beverage. 3. That the casein 
of the milk and cream taken with the beverages is 
probably absorbed in a large degree from the stom- 
ach. 4 That the butter used with bread undergoes 
digestion more slowly in presence of tea, but more 
quickly in presence of coffee or cocoa ; that is, if the fats 
of butter are influenced in a similar way to oleine. 
5. That the use of coffee or cocoa as excipients for cod 
liver oil, etc., appears not only to depend on their pro- 
nounced tastes, but also on their action in assisting the 
digestion of fats." 

Tenacity of lilfe In Insects. 

Mr. J. C. Warburg writes to the Entomologist : 
" When I was still new to collecting in South France, 
I discovered one day, to my great joy, a large female 
of Saturnia pyri hidden away in some bushes. The 
specimen was the first I had ever caught, and I de- 
cided, on account of its large body, to stuff it (a quite 
unnecessary operation ; 1 have kept dozens since un- 
stuffed). The moth was first apparently killed by 
being forced into a cyanide bottle, where it was left 
about an hour. The abdomen was then emptied and 
the cavity filled with cotton-wool soaked in a satu- 
rated solution of mercuric chloride. The insect, pin- 
ned and set, was discovered next day attempting to 
fly away from the setting board." 



SOMB Syrian tobacco has so small a percentage of 
nicotine that this alkaloid can hardly be detected. 
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THE HOLLAND STTBMABINE TOBFEDO BOAT. 

The idea of a submarine vessel for purposes of attack 
origiaatedlon^ before the time the Scientific Ameri- 
can was founded. In the days of the revolution David 
Bushnell built one near Peekskill. His old barn, which 
was still standing; some years ago, was the last re- 
minder of bis futile attempt. Robert Fulton bent his 
energies in the same direction and exhibited to Napo- 
leon, in the harbor of Brest, a boat which, sailing on 
the surface, could be submerged and could be pro- 
pelled under water for a long time. Napoleon put an 
old hulk at his disposition, which was successfully de- 
stroyed by submarine attack, but as the speed under 
water was only two knots an hour, the emperor failed 
to avail himself of the invention. Bushnell's was in 
actual service, and nearly destroyed, in 1776, the 
British sixty-four gun ship Eagle. Sergt. Ezra Lee, 
who was alone on the submarine boat, would pro- 
bably have been successful in his attempt to sink the 
vessel, but was unable to successfully attach his tor- 
pedo to the bottom of the ship. 

In our present issue we illustrate a boat now under 
construction by contract for the United States govern- 
ment which will go far to show the value of this means 
of attack. Mr. J. P. Holland, an adopted citizen of 
the United States and a native of Ireland, for nearly 
twenty years has been working on this subject — sub- 
marine navigation — and has built three boats, the first 
of which was begun in 1877. Ten years later he proved 
his plan to be so far practical as to be able to interest 
the naval department, which issued a circular to in- 
ventors calling for designs. Meanwhile in foreign 
countries other submarine boats were being tried, none 
of them seeming to prove entirely successful, or at 
least not succeeding in winning the desired confidence 
of the naval authorities. But at last in the present 
boat we have a bona fide war vessel being built under 
contract for the United States government, and one 
which it is hard to believe will not be a valuable aux- 
iliary to the navy. 

The Holland vessel is of cigar shape, with frames 
S^^XSJ^ inches, weighing 12 pounds to the foot. Her 
outside plating is ^ inch thick, tapering to % inch 
at the extreme ends of the vessel; for a portion of her 
length she is double skinned. She is propelled by 
triple expansion engines actuating triple screws as long 
as the smoke stack is above the surface ; and for her 
diving operations, when the smoke stack has to be 
completely housed, the residual pressure of the steam 
will be used for her propulsion, water heated under 
pressure evolving steam for a long time. Then, when 
this fails, she will have her storage batteries and elec- 
tric motors to operate the propellers. 

Three stages of flotation are provided for; in her light 
condition with the hull well above the water she is to 
make 13!^ knots per hour ; her next stage is that 
termed the "awash" condition. For this the body 
of hull is submerged, an armored superstructure, in- 
cluding a conning tower with 8 inch Harveyized steel 
plates, projecting above the surface, while, concentri- 
cally placed, the air tube and the smoke stack rise 
above the whole. The superstructure is carried for- 
ward and aft, and pointed at both ends to give a clean 
entrance and run, so as to interfere as little as possi- 
ble with the speed. Her speed under these conditions 
is to be 133^ knots an hour. Her third stage is the 
submerged condition. For this the smoke stack and 
air tube are housed, the opening through which they 
projected is hermetically closed, and the vessel is in 
condition to be sunk to a depth not exceeding 45 feet, 
her strength of construction being sufScieut to enable 
her to resist the pressure of the water at this depth. 
She still has flotation, there being a margin of 375 
pounds of buoyancy in her favor, the submersion 
being obtained by special devices. Submerged she is 
to make 63^ knots per hour. 

The submersion is to be eflfected in two ways. At 
her stern she carries horizontal rudders. If the vessel 
in moving, by inclining these rudders the bow is caused 
to pitch downward and the vessel runs down an in- 
clined plane determined by her axis, the inclined plane 
really representing the resultant of her buoyancy as a 
vertical upward component and her inclination of axis 
as a downward acting component. This diving action 
is similar to that used in the old Tuck submarine boat 
Peacemaker, which has been several times described 
in our columns. But the vessel is also to be able to 
dive from a state of rest. To secure this power she 
carries at her bow and stern two screws with vertical 
axes actuated by electric motors. By working these 
screws in one or the other direction, at varying rapid- 
ity, the vessel can be sunk rapidly, can be main- 
tained at any desired level, can be rapidly drawn up- 
ward to the surface, or its approach to the surface can 
be made as slow as desired. 

It having at last been settled that ocular navi- 
gation is impracticable under water, a tube is pro- 
vided to be raised above the surface when the vessel is 
submerged, which tube is to carry an inclined mirror 
or prism, camera lucida fashion, by which the com- 
mander will be able to watch the enemy and guide his 
course. In the restricted volume of the boat a com- 
pass caDQot be ased, owing to the proximity of so 



much iron and steel. An attempt is to be made to 
hold her mechanically in a straight course by a tri- 
angular drag. The theory of this is that she should 
be started on a proper course by ocular piethods, with 
the drag set astern of her when o:i such course, any 
inclination from the desired direction causing the drag 
to pull to one side or the other, actuating the rudder 
so as to bring her back to her original course. 

She is to curry five automobile torpedoes, two ex- 
pulsion tubes and the necessary air plant for operating 
them. When diving, she must be able to reach a 
depth of 30 feet below the surface of the water within 
one minute from the light condition ; when awash, 
she must be able to dive to the same depth within 30 
seconds. She has an automatic pressure diaphragm 
which governs her submersion so that she cannot ex- 
ceed the safe depth. 

The general distribution of machinery is shown in 
the Sectional view, while the bow and stern views and 
side elevation are also given. Another view shows her 
in light condition and awash, while the submarine 
attack is illustrated in another cut. 

The air supply is primarily obtained from reservoirs 
where it is stored under 3,000 lb. pressure. Moreover, 
a float with air tube is provided which can be allowed 
to ascend to the surface, when air can be pumped down 
through the tube into the hull. 

The following are the dimensions : 

Length 80 feet 

Diameter 11 " 

Displacement, light 1185 tons. 

" awash 187-84 " 

" submerged 138'5 " 

Reserve buoyancy submerged by motion or awash . .. 0*66 ** 

" " " lying still 375 pounds. 

Horae power of engines 1,800 

Provision is to be made for the escape of the crew in 
case of accident. This will take the shape of buoyant 
diving helmets or suits, and a method of opening the 
hatch so as to escape if the boat remains submerged. 
» ) » > » 

The Cotton mills of Japan. 

According to a .Japanese native paper, the number 
of spindles in the ci.tton mills of Japan now exceeds 
1,000,000. In consequence, the supply of yarns is ex- 
ceeding the demand, and some of the spinners are of 
opinion that it is a risky attempt to start new mills at 
present, as there will be caused many difficulties in 
the way of obtaining raw cotton and maintaining the 
equilibrium of supply and demand. According to the 
returns prepared by the Cotton Spinners' Union; 
Osaka, the number of spinning concerns in the union 
and of their spindles are as follows : 

No. of No. of 

Concerns. Spindles. 

Actively working 58 683,130 

Notyet opened or being established 6 353,427 

Total 64 fle4,f57 

Besides these are several concerns outside the union. 
Among them the Kyoto Spinning Company has 10,000 
spindles, of which 3,000 are actively working ; the 
Heian (10,000 spindles), the Fushimi (10,000 spindles), 
theBizen (5. 000 spindles), the Nishinari (15,000 spindles), 
the Kawachi (10,000 spindles) and the Tokwa (75,000 
spindles, to be established in Shanghai), are all being 
established. The number of spindles throughout the 
country, active and inactive, is put at 1,119,557.— In- 
dustrial Record. 

» I ■ I » 

methods of Closing Cracks in Cast Iron. 

Many methods for closing cracks or pores in cast 
iron have been devised, according to Industries and 
Iron. Chemical or other products, such as salam- 
moniac or urine, are often used to cause the formation 
of an iron salt, easily oxidizable, which in a short time 
gives a certain quantity of hydrated oxide of iron. 
This is made use of very often to stop up leaks which 
develop in metallic cylinders. This method is, how- 
ever, a somewhat lengthy one. several days being often- 
times necessary to obtain satisfactory results ; that is 
to say, entire absence from leakage. A method of clos- 
ing cracks or pores in a more rapid and certain man- 
ner has lately been devised by M. A. Demalght, of 
Brussels. The method is described as follows : The 
cylinder is filled with a certain quantity of perchloride 
of iron. The liquid is then compressed until globules 
appear on the external surface. The cylinder is then 
impregnated with perchloride of iron right through, as 
regards its thickness. Any perchloride in the cylin- 
der is then emptied out, the cylinder being then wiped 
until the polished surface is again made brilliant. It 
is then filled with ammonia at 33 degrees Baume, this 
also being subjected to compression. The effect of this 
operation is soon noticeable, the perchloride of iron in 
the metal becomes transformed under the influence of 
the ammonia into hydrated oxide of iron, at first some- 
what frothy in character, and afterward, under the in- 
fluence of the external pressure, rough and compact. 
Some hydrochlorate of ammonia also remains, which 
will soon afterward react on the iron, which will 
eventually be converted into an oxide compound, add- 
ing itself to the first. The leaks marked at the com- 
mencement of the operation will be entirely stopped 
as soon as the ammonia commences to move out 



externally, the whole operation not occupying more 
than a couple of hours. One advantage of the new 
process is that leaks are stopped by an independent in- 
jection of hydrate of iron, while in the many processes 
at present in use the result is obtained at the expense 
of the iron in the cylinder, that is to say, one part has 
to lose that which another portion gains. — Railway 

Review. 

♦ I m > ♦ 

A nietol and Hydroqulnone Developer. 

Mr. John Russell says our old friend pyro is an ex- 
ceedingly valuable developer, with, however, a ten- 
dency to give too dense a deposit in the high lights be- 
fore the half-tones are well out ; it also stains the hands 
and plates, giving slow printing negatives, and some- 
times produces color fog. Hydroquinone, though ex- 
cellent in many respects, frequently gives exas^gerated 
contrasts, and in cold weather works so slowly as to 
inconveniently prolong development. For correctly 
exposed plates amidol works splendidly ; but with full 
exposure fails to give printing density. Eikonogen 
and rodinal also, though very powerful, fail in the 
same direction. Metol is, perhaps, the most powerful 
developer we possess, and comes nearest to pyro as a 
density giver, its only fault being a tendency toward 
oversoft results. 

Efforts have been made to combine developers of 
opposite characteristics, such as hydroquinone and 
eikonogen, in the hope of securing the advantages of 
both by neutralizing the faults of each, and the most 
perfect arrangement of this kind is a combination of 
metol and hydroquinone. Ttiese agents work remark- 
ably well together, the tendency of hydroquinone 
toward undue hardness neutralizing and being neu- 
tralized by the fault of metol in t'le direction of over- 
softness. By this combination we get a developer 
which keeps well, works rapidly, with perfect freedom 
from fog or stain, brings out all available detail with 
true gradation, gives good printing negatives without 
undue opacity, and is capable of considerable modifi- 
cation. It is, therefore, the nearest approach to an 
ideal developer, and has, after many varied trials, be- 
come my favorite. The formula I have adopted is as 
follows : 

Metol 80gTain8. 

Hydroquinone 48 " 

Sodium sulphite 840 " 

Sodium carbonate 640 " 

Distilled water . 20oz. 

The metol and hydroquinone should first be dissolved 
in iiot water; when cold the other ingredients may be 
added. 

Though this is a so-called single solution developer, 
it can be modified to suit any requirement by dilution 
and the employment of a 10 per cent solution of potas- 
sium bromide. 

For very short exposures it should be used full 
strength. For normal exposures it may be diluted 
with an equal bulk of water, plus 1 grain of bromide 
per ounce. Further dilution, with still more bromide, 
will be necessary for overexposure. Dilution gives 
contrast; concentration gives power and density with 
reduced contrast. The same solution may be used for 
several plates, and development must be continued 
until the apparent density is much greater than is usual 
with pyro. 

In the hands of careful workers the convenience, 

power, and ease of working with this combination, a: d 

its capability of giving excellent results, will always 

make it a favorite developer. — The Photographic 

News. 

— ♦ « « . ♦ — —— 

Bacteria in the Treatment of Flax. 

The ancient and familiar process used in the manu- 
facture of linen, and known as the "retting" of flax, 
has long eluded all endeavors to place it upon a sound 
scientific basis. Prof. Winogradsky, of St. Petersburg, 
has, however, recently shown that it is directly de- 
pendent upon the action of particular bacteria. Con- 
siderable difBculty was expeiienced in discovering the 
special microbes responsible for the process, and sev- 
eral different varieties were isolated by means of gela- 
tine plate culture from the retted or fermented flax; 
but in no case, when inoculated on to sterilized flax, 
did retting ensue. When, however, portions of retted 
flax were added to the sterilized flax, vigorous fermen- 
tation was set up in from twelve to fifteen hours. In 
the next series of experiments, pieces of sterilized flax 
were inoculated, placed in tubes containing water, the 
surface of which was sealed from the air by means of 
a film of oil. In this manner, after a long series of 
successive inoculations, a somewhat large, spore form- 
ing bacillus was discovered, which subsequent experi- 
ments proved to be the specific microbe responsible 
for the retting of flax. It was obtained in a condition 
of undoubted purity by anaerobic cultivation on slices 
of potato which were rubbed over with chalk, and 
from these cultures the retting of sterilized flax was 
accomplished with the greatest ease. Prof. Wino- 
gradsky is of opinion that the so-called pectic fermen- 
tation, by which is understood the transformation 
during retting of insoluble pectic substances into solu- 
ble, must now be regarded as a fermentation process 
in the strict bacteriological sense of the word. — Nature. 
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A QnADBICYCLE FIBE ENGINE. 
We illustrate herewith a quadricycle fire engine that 
attracted considerable attention at the recent bicycle 
exhibition at Paris, and which presents unquestiona- 
ble advantages over the hand engines in use in all 
places that are too small to afford the luxury of steaui 
fire apparatus. 

As shown by our engravings (Figs. 1 and 2), the en- 
gine consists of two tandem bicycles coupled by cross- 
pieces in front and behind and having but a single 
steering post in front. The free space between the 
two frames is occupied at the 
front by a hose reel, in the — 

center by a rotary pump, and 
at the baek by a coupling 
that allows the pump to be 
Dut in communication with a 
water tap. 

This entire affair weighs 
scarcely more than 130 or 133 
pounds, which represents 
about 33 pounds per man. It 
■will be seen that upon such a 
machine four trained cyclists 
can reach a fire at a speed 
that cc.uld never be attained 
by fire engines drawn by 
horses. 

As soon as the engine has 
reached a favorable position, 
the four men jump from their 
seats, and, while two of them 
adjust the couplings, a third 
unreels the hose, and the 
fourth, turning down the 
jointed support, raises the 
back of the machine and 
throws the pump into gear. 

The four men afterward 
get into their saddles and pedal in situ with a mean 
velocity that causes the pump to discharge about 
4,500 gallons an hour in the form of a stream 100 feet 
in length in a horizontal direction and about 75 feet 
upwardly. These figures are those obtained at the 
trials made at the Palace of Industry on the 33d of 
last December. 

All the preparatory maneuvers require scarcely more 
than two or three minutes. If, on another hand, we 
take into consideration the fact that such- machines, 
propelled by men with some little training, can reach 
a fire In a quarter or a third of the time made by ordi- 
nary hand engines, we shall realize how great an 
interest attaches to the use of them in country places 
where a fire so easily assumes the importance of a 
disaster by reason of the tardiness with which the 
first help comes. Everything, therefore, leads to the 
belief that this invention is destined tti completely 
revolutionize the fire apparatus of small towns and 
villages. — La Vie Soientifique. 



How the Use of Acetylene Gas Affect* Fire 
Insurance. 

Charles A. Hexamer, secretary of the Philadelphia 
Fire Underwriters' Association, read at its recent 
special meeting the following interesting paper, an ex- 
tract of which we take from the Insurance World. He 
says concerning acetylene : " It is a colorless gas, un- 
affected by ordinary changes of temperature, of a 
strong odor, reseui bling garlic. It combines with some 
metals, including copper and its alloys, forming acety- 
lides, but will not combine with or corrode iron or steel. 




The Boston Aeronautical Society. 

The Boston Aeronautical Society was organized May 
2, 1895. Prof. William H. Pickering, of Harvard Ob- 
servatory, was chosen presi- 
dent, and Mr. Albert A. Mer- 
rill, secretary. For several 
months fortnightly meetings 
have been held, and at these 
meetings papers treating of 
aeronautical subjects have 
been read and discussed. The 
members have found these 
discussions decidedly instruc- 
tive and helpful. 

The objects of the society 
are to encourage experiment 
with aerial machines and to 
disseminate knowledge con- 
cerning the great problem of 
aerial navigation. 

Preparations are being 
made for many interesting 
experiments, which will be 
tried at the field meetings of 
the society, to be held during 
the coming summer and au- 
tumn. 

Among other things, the so- 
ciety has undertaken to en- 
courage the fascinating study 
of scientific kite designing 
and the delightful sport of 
kite flying. 

The society wishes to circu- 
late its notices and reports 
from time to time, and it therefore requests all who are 
in any way Interested in this subject, whether as ex- 
perimenters, students or general readers, to place their 
names on file, addressing the secretary of the Boston 
Aeronautical Society, Box 1197, Boston, Mass. An 
imporfant notice concerning money prizes to be 
awarded for the best kites will be ready for mailing 
May 1, 1896. 
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Fig. 1.- THE SCHOEDELIN aUADBICYCLE FIBE ENGINE. 

Thisfactisof some value to the undet writer, the ques- 
tion of corrosion of brass chandeliers and burners 
being of importance. That combinations of acetylene 
and copper are under certain conditions explosive need 
not be specially ccftisidered, since the amount of such a 
composition can in no case be great enough to cause 
any danger even should it be ignited. Mixed with air, 
in proper proportions, acetylene produces an explo- 
sive mixture. Acetylene gas burns with an exceed- 
ingly luminous flame of much greater candle power 
than the best city gas. Famished to the consumer 
through underground pipes in a mannersimilar to the 
present system of city gas supply, there would be no 
greater risk from its use than from the use of city gas. 
In order to cheapen its use, however, it is proposed to 
supply acetylene gas to the consumer in cylinders, in a 
liquefied state, under a pressure variously estimated at 
750 to 1,000 pounds. It is stated that a cylinder of gas 
four inches in diameter, four feet high, will contain 
enough gas in a liquefied state to supply an ordinary 
ten room dwelling with gas for three mouths. These 
cylinders it is proposed to connect directly with the 
gas pipe in a building ; when empty, to be discon- 
nected and a new cylinder substituted. It is neces- 




Fig. 2.-THE ENGINE READY FOB OFEBATION, 



sary to reduce the 1,000 pounds pressure in the cylin- 
der to a small fraction of a pound at the burners. This 
is done by a Pintsch valve, a rather complicated me- 
chanism. 

"Two important questions present themselves at 
this point : First. What would be the result if a pos- 
sible fire In the building reaches the acetylene cylin- 
der 2 Second. What would be the result if the reduc- 



ing valve failed, and the entire gas pressure in the cyl- 
inder were suddenly thrown into the gas pipes in the 
building ? It is stated that, while it is true that au 
Increase of temperature involving the gas cylinder 
would produce increased pressure, before the pressure 
would cause a rupture of the cylinder (which is said to 
be tested to 3,00J pounds) decomposition of the acety- 
lene gas into carbon and hydrogen would result, with 
no explosive effect. This result, it is claimed, has been 
obtained by heating a small cylinder of liquefied gas 
in afire to a cherry red heat. While this may be true 
(and similar decomposition of 

— - gases — notably hydrogen sul- 

_- , ;j phide, which in a cylinder 

:— -^ '7t J subiected to heat deposits free 

sulphur and liberates hydro- 
gen — are known), it remains 
to be demonstrated whether 
cylinders of liquefied acety- 
lene gas can be safely heated 
without disastrous results, 
the fact being that the quan- 
tity of hydrogen liberated 
equals in bulk the acetylene 
decomposed ; the danger of a 
rupture of the cylinder, there- 
fore, is not eliminated by the 
decomposition of the acety- 
lene. The result of failure 
of the reducing valve, which 
operates automatically, can 
be easily imagined : The lib- 
erating of a gas at nearly a 
thousand pounds pressure 
into gas pipes not intended 
to carry more than a few 
pounds pressure must neces- 
sarily produce disastrous re- 
sults. 
" From the above it will be seen that the points of 
interest to the underwriter are the presence of cylin- 
ders of liquefied gas in buildings in case of fire, and 
possible failure of the valve intended to reduce and 
regulate the slight pressure of gas necessary at the 
burner. There is no reason why the objection from 
these points should not be overcome. Cylinders of 
compressed gas can and should be located outside the 
building, and a safety valve can be provided to empty 
the cylinder, discharging the gas into the open air 
outside of the building, in case the reduction fails to 
act. 

"Besides furnishing acetylene in liquefied state 
under pressure, it is proposed to introduce small gas 
machines intended to generate acetylene directly from 
the calcium carbide. Ar)parently no special hazard 
attaches to this plan, provided the gas machine be 
located outside the building, and provided the calcium 
carbide be stored in a dry place and free from an acci- 
dental contact with water, which, generating the gas, 
might cause a fire or an explosion by coming in con- 
tact with an open light. 

'• It is too early to formulate rules and requirements 
for safe introduction of acetylene gas for illuminating 
purposes. The subject has 
hardly passed the experi- 
mental stage. The result of 
an accident to a cylinder of 
the compressed gas brought 
it forcibly to the attention of 
the underwriter. That the 
disaster was the result of the 
accidental and possibly care- 
less breaking of a valve being 
experimented with cannot be 
allowed to modify the deduc- 
tion to be drawn. As an il- 
luminant, acetylene is so far 
superior to ordinary city gas 
that, if the claim made as to 
the relative cheapness of its 
production can be substan- 
tiated, its general introduc- 
tion may be expected. A 
careful consideration of the 
subject by underwriters' as- 
sociations is necessary. In 
the meantime underwriters 
are wise who carefully con- 
sider each application for the 
use of this new gas in its 
present state of development, 
and until proper regulations 
and requirements have been 
formulated for its safe intro- 
duction, refuse to grant per- 
for its use in buildings covered by their 



mission 
policies.' 



In the Japanese Imperial Budget for the current 
year, the sum of $31,639 has been set aside for earth- 
quake investigation. This is a grant over and above 
the usual expenditure of the central observatory con- 
trolling the seismic survey of the country. 



© 1 896 SCIENTIFIC AMERICAN, INC. 



April 25, 1896.] 



S^tmtxiu ^mtxitm. 



265 



THE DUDLET FOWDEB FKETTMATIC eUN. 
The Scientific American has given considerable 
attention In the patt to the development of the pneu- 
matic gun. A weapon adapted for aerial torpedo 
practice, one which could place with reasonable ac- 
curacy a torpedo containing from one to five hundred 
pounds of high explosive at any point within a radius 
of two miles, appeared destined to be a very effective 
weapon, especially for coast defense. The principal 
objection to the pneumatic gun was the extensive air- 
compressing plant required to operate it. The gun 
itself in lightness and simplicity was all that could be 



desired, but it was not self-contained. The Dudley 
powder pneumatic gun, manufactured by the Sims- 
Dudley Defense Company, of this city, has recently 
been brought to the attention of the public by a recent 
trial, in the course of whichunfortunately a premature 
explosion of the shell took place. The trial was en- 
tirely successful, and the only effect of the accident 
was the bringing about 
of the abandonment 
of the type of fuse in 
use on the particular 
shell which exploded. 



The Dudley gun operates on the pneumatic prin- 
ciple, but its air pressure is produced by the explo- 
sion of gunpowder, no air-compressing plant being 
required, so that the gun is self-contained and is a com- 
plete weapon. Two of our illustrations show various 
views of the gun mounted and ready for use, and one 
shows the parts of the gun disassembled. The heaviest 





IH£ SUBLEY PNEUMATIC OUH-VIEW OF THE BBEECH HECHANISH. 



THE DUDLEY GUN AFIEB THE EXPLOSION. 




THE DUDLEY PNEUMATIC GUN TAKEN APART. 




SIGHTING WITH THE DUDLEY PNEUMATIC GUN. 
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piece in a four inch gun weighs only two hundred and 
fifty pounds. This fact, in connection with the few- 
ness of parts, so strikingly shown in the last named 
cut, gives an idea of the simplicity and practicability 
of the piece. The general features of its construction 
are these. 

Three tubes constitute the principal elements. These 
lie parallel to each other side by side, as shown in the 
illustrations. The long central tube is the firing tube, 
and is the piece which weighs 250 pounds. The two 
side tubes are connected by an air passage at their for- 
ward ends, which ends are closed. The rear end of 
the left hand tube, alsoclosed, is connected to the rear 
end of the central barrel or firing tube. The right 
hand tube and the firing tube have breech mechanism 
like that of a breech loading rifie. 

The action and manipulation of the piece is sim- 
plicity itself. A metallic powder cartridge is inserted 
into the rear end of the right hand tube and its breech 
is closed. A torpedo is placed in the central tube, 
whose breech is then closed. The powder is fired. The 
air in the tubes is compressed by the gases generated 
from the explosion, the pressure rising to 850 pounds. 
The force of the explosion, c.ishioned by the two col- 
umns of air intervening between the powder and the 
projectile in the central tub.\ acts upon the projectile. 
With a slight noise and without a particle of smoke or 
flame the projectile is driven out of the barrel and 
passes smoothly through its trajectory. About tiie 
same effect is attained as with the regular pneumatic 
gun. Theextensive air-compressing plant of the latter 
is, in the case of the Dudley gun, represented by a siui- 
ple blank cartridge. 

The recoil of the piece is comparatively slight, and 
springs are provided to take it up. The gun experi- 
mented with is of four inch caliber, and with its mount 
weighs 2000 pounds, the mount alone weighing 750 
pounds. The side tubes are three inches in diameter. 
Over 160 rounds had been fired from it up to the day 
of the accident, and after all this practice there is a 
noticeable absence of fouling. Fifteen ounces of Du- 
pont square scale smokeless powder form the charge. 
The projectiles are of the familiar type used with the 
original dynamite gun. The body of the shell is a 
brass cylinder with pointed ends. To its front is at- 
tached the fuse ; from its rear a tail piece extends 
which carries rings or vauesset at an angle so as to 
insure rotation. The entire shell, tail piece and all, is 
52 inches long and fully charged weighs 32 pounds. In 
the main body, the brass cylinder just alluded to, the 
charge of nitroglycerine explosive is placed. In the 
forward end of the charge and inclosed in a metal case 
there is embedded a detonating charge of guncotton. 
In the center of the guncotton is a cylindrical case of 
fulminating mercury. 

The Merriam fuse operates by inertia or by direct im- 
pact. If the shell strikes the water, the inertia oper- 
ates the ignition. A steel ball within it is driven for- 
ward, owing to the retardation of the motion ; and the 
ball by striking causes the detonation of one or more 
percussion caps, three being used to insure firing. The 
Ignition of a tube of slow burning powder is thus 
effected, which communicates with the fulminating 
mercury and so explodes successively the guncotton 
and the main explosive in the shell The period of 
the explosion is determined by the slow burning pow- 
der ; by altering it the time element can be regulated 
with the greatest accuracy. 

For attack upon armor, instant detonation is re- 
quired, and this is secured on the direct impact prin- 
ciple, by crushing in of the head, and the driving back 
of one to three Qring pins, which ignite quick burning 
powder, the fulminate, the guu cotton and the main 
explosive in instantaneous succession. 

The element of safety is introduced in the Merriam 
fuse by a little windmill or vane on the front of the 
fuse. This is inclosed in a recess, whence it escapes 
as the shell leaves the gun, and instantly begins to 
turn, actuating a screw which has been screwed down 
upon the firing ball. After the shell has traveled a 
few hundred feet, the ball is free to work the instant 
the shell is arrested in its fiight. 

The shells are shown in one of the cuts. Fig. 1 
shows the service shell packed with high explosive, the 
fuse vane being concealed within the forward cone. 
The rear cone is of aluminum. Pig. 2 shows a practice 
cone charged with gunpowder, lead ballasted, and 
with the fuse vane shown projecting from its for- 
ward end. It was with a shell of this type that the 
accident occurred. Figs. 3 and 4 are simple non-ex- 
plosive practice shells, one of wood, the other of metal. 
The ballasting of the projectiles is of the greatest im- 
portance, as their steadiness of flight depends on the 
center of gravity being in a definite place. 

The shell is placed in the tube without any sabot 
or packing, and it can be thrown about a mile and 
a half. The sighting mechanism operates with 
a level sight line, the elevation of the gun not af- 
fecting the line of sight. A fixed pressure, and conse- 
quently fixed initial velocity of about 700 feet, is em- 
ployed, the range being determined by elevation. At 
near ranges a slight elevation with ensuing low trajec- 
tory is used. 



The gun was tested at Mattinicock Point on Long 
Island Sound on Monday, April 13, in the presence of 
General Nelson A. Miles, U. 8. A., and of a very dis- 
tinguished gathering. Five shots were fired into the 
water with fine effect in three which were charged 
with 92 per cent explosive. These were' exploded suc- 
cessfully by Merriam fuses. 

Target practice with dummy shells loaded with four 
pounds of gunpowder and with different fuses came 
next, in the course of which one of the shells exploded 
in the gun. blowing out a piece of the firing tube and 
slightly wounding two of those present. Had the 
premature explosion occurred with one of the fully 
charged shells, the results would have been most dis- 
astrous. As it is, the accident will simply lead to the 
discarding of the type of fuse which seems to have 




THE PBOXECTILES FOE THE DUDLET GVN. 



brought about the accident. One of our views shows 
the gun after the disaster, with a piece blown out of 
the central section of its firing tube. 
I A feature of the gun is the slight recoil, and conse 
quently slight foundation needed to carry it. A cou- 
ple of timbers to which the standard is bolted are am- 
ple. It could be established on a ship's deck without 
any additional bracing being required, and its simpli- 
city and lightness of parts adapts it for field use. It 
places the pneumatic gun on a par with field artillery, 
something hitherto not effected. 



Semi-PreclouB Stoiieo. 

Mr. George F. Kunz, the acknowledged authority sn 
precious and semi-precious stones, communicates to 
the New York Sun the following interesting facts r«- 
lative to the discovery an d source from which collec- 
tors and museums obtain their specimens, and a de- 
scription of the properties of which the different stones 
are composed. 

Pu blic interest in the fancy or semi-precious stones|has 
increased greatly in America since the Centennial Ex- 
position of 1876. Formerly jewelers sold only diamonds, 
rubies, sapphires, emeralds, opals, pearls, garnets, and 
agates, but now it is not unusual for the mineralogi- 
cal gems, such as zircon, star sapphire, star ruby, tour- 
maline, spinel, or titanite, to be called for, not only by 
collectors, but also by the public, whose taste has ad- 
vanced as much in precious stones as it has in art. 

Spinel is the most valuable of the semi-precious 
stones, and is one of the few minerals that are orna- 
mental and beautiful enough for gems in their natural 
state. No other stone has so wide a range of color, 
and each color in turn is represented by many dis- 
tinct shades. The flame red and crimson stones have 
been mistaken and sold for rubies, but, although the 
hue may be vivid, yet it lacks the richness of the ruby. 
The orange red spinels are called rubicelles, the pink 
ones balas rubies, and a charming variety of blues, 
blue greens, inky blues, purples, and violets, terminat- 
ing in the black spinel, called pleonaste, gives this 
stone a rahge of color almost unequaled. 

One would little expect to find among the jewels of 
the queen qj the ruby mines any other than true 
rubies ; but the English ofiBcer who, in 1886, took the 
hairpin from the private chamber of Soup-Y-La, the 
Queen of Burma, in the palace" of Mandalay, was sur- 
prised to find that the red jewel in it was not a true 
ruby, but a fine ruby spinel. 

Beryl is one of the most lustrous and brilliant of 
gems, and occurs in a variey of shades of yellow, 
golden yellow, yellow brown, brown, green, sage, and 
grass green. Aquamarine is the term applied to the 
white, light green, light blue, and yellow green beryls, 
so called from their resemblance to the color of sea 
water. The yellow ones have been called golden 
beryls. All these varieties are often exceedingly 
beautiful and brilliant. The finest aquamarines are 
found in Russia, Brazil, Ceylon, Maine, New Hamp- 
shire, Connecticut, and Mount Antero, Colorado ; at 
the last locality, at an elevation of 14,000 feet, almost 
on the line of perpetual snow. 

The large aquamarine now at the Field Columbian 
Museum in Chicago, the finesfever found in the United 
States, is from Stoneham, Me. It is brilliant cut and 
weighs 133^ carats. The color is light bluish green, 
and, with the exception of a few hairlike internal 
'striatioDB, it la perfectly clear. One of the finest 



known beryls is a superb blue green crystal, found in 
the Urals in 1820, weighing six pounds, and valued at 
123,000. It is now at the School of Mines in St. Pe- 
tersburg. Others worthy special attention are the one 
in the sword hilt of Prince Murat, sold in the Hope 
collection, and the frog of sea blue aquamarine on a 
jade leaf, shown at the Paris Exposition of 1878, and 
now in the James Garland collection in New York 
City. 

The name topaz generally suggests only a yellow 
stone, yet there are light blue and green varieties 
which have frequently been sold as aquamarines, 
though the topazes are heavier than aquamarines, 
and I have frequently detected the difference without 
opening the paper containing them. Topaz admits 
of a very high polish, and is very slippery to the 
touch. Strange to say, the yellow topaz when slightly 
heated becomes pink ; heated further, the pink grows 
paler, and by long heating is entirely expelled, leaving 
the gem colorless. The sherry colored or brown topaz 
is bleached in a very short time by the rays of the sun, 
or strong daylight, and all the white topazes found in 
nature have been decolorized in this way. The topaz 
is found in granite rocks in Siberia, Japan, Peru, Cey- 
lon, Australia, Brazil, and Maine, and in volcanic rocks 
in Colorado, Utah, and New Mexico. 

One of the most beautiful of all gems, and one not 
known two decades ago, is the green garnet called de- 
mantoid, or " Uralian emerald," or " Bobrowska gar- 
net," found at Poldnew aja, near Sysserk, in the gov- 
ernment of Orenberg, Russia. It varies from yellow- 
ish green to an intense emerald color, and has such a 
power of refracting light that it shows a distinct fire 
like the diamond or zircon, and in the evening has 
almost the appearance of a green diamond. 

Pyrope, or Bohemian garnet, has been long and ex- 
tensively sought and worked in the region near Mero- 
nitz, Bohemia, where it is gathered from surface de- 
posits and conglomerate rocks, coming from a decom- 
posed peridotite. The gathering and cutting form a 
great industry in that country. Pyrope occurs under 
similar conditions in the diamond bearing rocks of 
South Africa, and also in Arizona and New Mexico ; 
and from both these regions gems of rich color are ob- 
tained and sold under the name of Cape rubies and 
Arizona rubies. The African stones are larger than 
the American, and perhaps equal to them in color by 
daylight, but the latter are much richer by artificial 
light. Only the clear blood red color then remains 
visible, while the Cape rubies retain a dark tint, in- 
clining to brown. Al^ut $5,000 worth of cut stones 
from Arizona are sold annually, and some peculiarly 
fine ones have brought from $50 to $100 each. 

The torquoises of commerce come from Nishapur, 
Persia, the Desert of Sinai (Egyptian turquoise), and 
several localities in New Mexico. Those from Persia 
are of a softer blue and opaque ; those from Egypt a 
darker blue and translucent, frequently changing to 
green ; those from New Mexico are a fine blue, and 
fully half a million dollars' worth has been sold in the 
past five years. The best specimens come from Nisha- 
pur, where they occur in a clay slate. There is in the 
color of the best turquoises a peculiar quality partly 
arising from the fact that the delicate blue tint is 
mingled with a slight infusion of green and partly from 
a faint translucency of the stone. Turquoise is not 
opaque, thin splinters transmitting light easily, and 
cutting and scraping like ivory with a polished cut. 

The true turquoise, which shows various hues and 
tones of blue, greenish blue, bluish green, is not to be 
confounded with the blue fossil turquoise, or odornto- 
lite, which is a fossil bone, colored by phosphate or 
iron. 

Turquoise often becomes green by age. as may be 
frequently seen in turquoise cameos of the Italian 
cinquecento. When green spots appear on turquoises 
the color can often be restored by allowing them tore- 
main in a solution of equal parts of alcohol and am- 
monia, or embedding them for a time in fuller's earth 
wet with alcohol or water. These spots are often due 
to the absorption of grease or other fatty compounds 
which separate from the soap when the hands are 
washed, or to the action of perfumes which leave oily 
essences upon evaporation. Sometimes, however, they 
result from a natural change, and hence this beautiful 
gem cannot be guaranteed, although the owners of the 
American mines replace any stone that changes color 
within six months. In a coronation chair in the 
Kremlin are several old turquoises, some of which are 
beautifully blue, while others in the same chair have 
changed to green. Turquoise has been found all the 
way from Colorado to Peru. 



Negative Varnlsli. 

Dissolve eight parts of borax and two parts of car- 
bonate of soda in one hundred and sixty parts of hot 
water, and dissolve in this thirty-two parts of bleach- 
ed shellac broken up small. When this is dissolved 
add one part of glycerine dissolved m one hundred 
and sixty parts of water. If any deposit forms after a 
few days, filter off. This varnish can be run on the 
plate while it is wet, ksDce the plate dries once for alL 
—Photography. 
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DOUBLE DECK CABS. 

It was suggested in a recent issue of the Scientific 
American that the congestion of traflBc on important 
lines of travel, such as the Broadway cable line, New 
York, might be relieved by the introduction of a cer- 
tain number of double deck cars. There is an objec- 
tion to the use of trailers on the ground of obstruction 
to traffic on the intersecting streets, which would not 
obtain against this form of car. It provides, upon a 
single wheel base, the same passenger accommodation 
as two ordinary cars. Its introduction 
on aline running through a crowded 
thoroughfare would double its carrying 
capacity without adding to the bulk of 
the vehicular traffic. The accom- 
panying engraving shows the general 
appearance of a number of twenty- 
two foot double deck electric cars, 
built by the J. G. Brill Company, for 
the new electric railway in Cape 
Town, South Africa. They have a 
seating capacity of sixty-four passen- 
gers, thirty-two above and thirty-two 
below. The seats on both decks are 
arranged transversely, with a central 
aisle. 

It will be seen that the increase of 
100 per cent in the seating capacity is 
obtained at the cost of comparatively 
little extra dead weight in the car 
itself, which, in its essential features, is 
similar to the ordinary single deck 
car. The increased accommodation 
is obtained by the addition of a roof carried on light 
iron rods, two end stairways, and the seats, together 
with such increase in the strength of the car body 
and frame as may be necessary. The platforms are 
specially commodious, and accommodation is provided 



is a half dovetaiL This is inserted into the wide lower 
cut and pushed upward into place, in the upper 
half, which is cut to fit the dovetail closely. When 
this is glued, the plug is driven into the lower part, fill- 
ing it and holding in place the rung, which cannot 
become loosened and drop out, as modem chair rungs 
so frequently do. This, although not so clever in con- 
struction as the one previously described, is neverthe- 
less ingenious and of great service practically. To 
those woodworkers who care to put so much work 




DOUBLE DECK CARS. 

into building a chair or other piece of furniture, this 
would be of especial value. 



Making Petrolenm-tlght JTolntii. 

The following useful notes have been communicated 
for the motorman, controller and brake apparatus on j by Mr. Hiram 8. Maxim to the Engineer on the mate- 
the outside of the step landing. The cars are mounted rials and methods for making tight joints in petroleum 
on Eureka maximum traction pivotal trucks, and are pipes and vessels: "Many have supposed it to be 
equipped with Westinghouse No. 38 50 horse power quite impossible to make a petroleum joint that would 



motors. We are indebted for illustration and details 
to the Street Railway Journal. 



THE DOUBLE DOVETAIL AND BLIND MORTISE. 

BT EXZRT LETBEBTT WILLUHS. 

There are many peculiarly ingenious devices used by 
cabinet makers in the nicer parts of their work. 

Often these tricks serve the purpose of making a 
finer finish or a better construction, and are frequently 
invented by some clever mechanic. 

I remember when a boy, and interested as most boys 
are in the possibilities of a jackknife and a small set of 
carpenter's tools, seeing my father construct a double 
dovetail, which to me appeared an impossible feat. 
That it could be put together so as to be dovetailed in 
both directions, might well surprise many better 
acquainted with woodwork than I. 

Like aU things apparently intricate, its secret is 
simplicity ; but when both pieces are glued tightly 
together, as shown in the drawing, it is a puzzle. 

It is constructed like a simple wedge, the cut in the 
wood where the dovetail is inserted being entirely 
hidden when the pieces 
are together. 

Inserting the dove- 
tail at the wide cut on 
the side, it is pressed 
into place, wedging it- 
self easily and nicely 
into the position show- 
ing a double dovetail. 

I am not sure that 
this particular dovetaU 
has any practical value, 
otherwise than making 
a nice finish, as its 
ctrength is only in one 
direction. 

At another time my 
father was engaged in 
repairing some antique 
furniture, among which 
were some old English 
chairs. The gentleman 
who owned these called 
my father's attention 
to one, the legs of which 
were braced by rungs, 
still tight and secure as 
when made. Under 

each rung, in the leg of the chair, was a wooden 
plug, its grain running exactly as that of the leg. It 
seemed as if a mistake had been made by the one 
who built the chair, he having evidently made the 
mortise cut too low and had tried to hide his error by 
filling it with this wooden plug. After a moment's in- 
spection, my father saw that th's was not a mistake, 
but an old English trick, called a blind dovetail. 

A cut is made in the leg of the chair twice as long 
as the width of the rung, the lower half of which 
ie as wide again as the upper. The end of the rung 



not leak, especially with the light varieties, such as 
naphtha and gasoline, when subjected to both heat 
and pressure. However, as a matter of fact, it is no 
more difficult to make a petroleum proof joint than a 
waterproof joint. In making up steam or water joints 
we naturally employ something which is insoluble in 
water. If an ordinary steam or gas fitter is asked to 
make a petroleum-tight connection, he is sure to em- 
ploy red lead and oil, and for a gasket or washer he is 
equally sure to use India rubber, both oil and India 
rubber being quite soluble in petroleum. In my expe- 
rience I find that a joint which is screwed together 
dry is less apt to leak petroleum than a joint made up 
of the orthodox red lead and oil. To make a good 
petroleum joint with common iron pipes, a very good 
system is to- heat both the male and female threads 
sufficiently to dissipate every trace of oil ; then make 
the joint up with thick shellac varnish, which may.Jse 
combined with ordinary dry vermilion or even V^iiff- 
tian red. A joint of this kind I have found to stabd 
well. A very good joint can also be made with ordi- 
nary yellow barsoap rubbed into the threads of the 



made petroleum-tight by saturating or varnishing 
with this compound. As a rule, all substances which 
are soluble in water are quite insoluble in petroleum. 
For stuffing boxes for withstanding both water and 
petroleum, castor oil may be employed, as this pecu- 
liar oil seems quite insoluble in either water or petro- 
leum." 

* < ■ I ^ 

Injuries by Electricity. 

The use of electricity has become so general and 
accidents are so frequent that every- 
body should be advised how to extend 
aid to a person injured by an electrical 
current. A German medical publica- 
tion gives the following suggestions : 
(1) The current should be shut off at 
once if the means are at hand and the 
person called upon understands how 
to do it. (2) If this cannot be done, be 
careful not to touch the injured per- 
son's body with the hand. If no 
India rubber gloves are at hand, the 
body should be dragged away from 
the wires by the coat tails, or the coat 
should be taken off and folded (a dry 
cloth may be used for the purpose), 
when the injured person may be 
grasped through it and dragged away. 
(3) When it is not possible to remove 
the injured person from the wires, 
raise that part of the body that is in 
contact with the earth or the wire 
from it, using the covered hand. This 
will break the current, and it will generally he 
possible then to get the body away. (4) If this cannot 
be done, take a dry cloth and place it between the 
body and the ground, and then disentangle the body 
from the wires. (5) If the body is freed from the 
wires, remove all the clothing from the neck and treat 
the injured person as one drowned. Open the mouth 
and grasp the tongue, which should be covered with a 
cloth ; then pull the tongue forward and gradually 
allow it to fall back ; this movement should be re- 
peated sixteen times a minute. Take care that the 
root of the tongue is thoroughly moved. (6) The 
bystanders should not be allowed to give the injured 
person wine or liquors. 




THE DOUBLE DOVETAIL AND BLIND MORTISE. 



pipe, the grease being first removed. Molasses, honey, 
glue, mucilage, or glycerine are quite petroleum-proof. 
For a stuffing box, ordinary wicking saturated with 
common yellow bar soap may be safely employed. 
Canvas saturated with shellac varnish makes a good 
washer, but soft metallic washers are better. A very 
good fiexible diaphragm for a regulator may be made 
of closely woven cotton fabric varnished on both sides 
with a compound of gelatine and glycerine. About 
equal parts by weight make a very tough and elastic 
compound. Wooden vessels, bags, etc., may also be 



IIo\r Colds Are Taken. 

A person in good health, with fair play, says the 
Lancet, easily resists cold. But when the health flags 
a little, and liberties are taken with the stomach, or 
the nervous system, a chill is easily taken, and accord- 
ing to the weak spot of the individual, assumes the 
form of a cold or pneumonia, or, it may be, jaundice. 
Of all causes of "cold" probably fatigue is one of the 
most efficient. A jaded man coming home at night 
from along day's work, a growing youth losing two 
hours' sleep over evening parties two or three times a 
week, or a young lady heavily "doing the season," 
young children over-fed and with short allowance of 
sleep, are -common instances of the victims of "cold." 
Luxury is favorable to chill-taking; very hot rooms, 
feather beds, soft chairs, create a sensitiveness that 

leads to catarrhs. It is 
not, after all, the 
"cold" that is so much 
to be feared as the an- 
tecedent conditions 
that give the attack a 
chance of doing harm. 
Some of the worst 
"colds" happen to 
those who do not leave 
their house or even 
their beds, and those 
who are most invul- 
nerable are often those 
who are most exposed 
to changes of tempera- 
ture, and who by good 
sleep, cold bathing and 
regular habits preserve 
the tone of their ner- 
vous system and circu- 
lation. Probably many 
chills are contracted at 
night or at the fag end 
of the day, when tired 
people get the equilib- 
rium of their circulation 
disturbed by either 
overheated sitting rooms or underheated bedrooms 
and beds. This is specially the case with elderly 
people. In such cases the mischief is not always done 
instantaneously, or in a single night. It often takes 
place insidiously, extending over days or even weeks. 

A mastodon's skull, in a fine state of preservation, 
was dug up at Buchanan, Mich., near the Indiana 
boundary, a few days ago. It measures 214 feet in 
width and has four perfect teeth. The teeth measore 
about 4 inches by 6^ inches. 
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The charge for Intertion ufider this head i$ One Dollar a Line 
for each iruertion : about eight words to a line. Adver- 
tiMement* must be received at publication office aa early a$ 
Thursday morning lo avvearin the foUowing week's issue. 



Marine Iron Works. ChicaKO. Catalofrue free. 
For boistlDK enfcines. J. S. Mundy, Newark, N. J. 
" tr. S." metal pnlinh. Infiianapolis. Samples free. 
Mariner & Hosktns. Assayers, 81 Clark St., Chicago. 
W. HoskiDs &Co., Assay Furnaces, 81 Clark St.,ChlcaRo. 
Presses & Dies. Ferracut^ Mach. Co., Bridpeton. N. J. 
Handle & Spoke Mchy. Ober loathe Co..Ctaaffrm Falls.O. 
Evolution of Mechanics. Open Court Pub. Co.,Chicaf;o. 
Well Drill Prospecting Mach'y, Loomis Co., Tiffin, O. 

Plaster Retarder. Special price for 30 days. Blue 
Rapids Plaster Co.. Bl ue Rapids, Kans. 

Wanted-Promoter to exploit a recently patented ele- 
vator safety device. Address C. B. L.. Box 773, N. Y. 

Screw mactiines, milling macnines. and drill presses. 
Tiie Oarvin Mach. Co.. r.aiebt and Canal Sts., New York. 

Wanted— Competent foreman for manufacturlntr sheet 
and wire specialties. Address "Enterprise," Box 773, 
N. Y. 

Emerson. Smith & Co.. Ltd., Beaver Falls. Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Now Ready— Practical Handbook on the Care and 
ManaKcment of Gas Engines, by 6. Lieckfeld. Cloth, 
$1. Spon & Chamberlain. 12 Cortlandt St., New York. 

ForSale-European patents. Articlepaying immense 
profit. Will duplicate machinery for foreign manufac- 
turing. E. F. Knipht, 701 Pontiac Building, Chicago. 

Tbe celebrated "Homsby-Akrojd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for eiectncians and beginners In elec- 
tricity Is " Rxperimental Science,''by Oeo. M. Hopkins. 
By mail. $4, Munn & Co.. publisberg,361 Broadway. N. Y. 

Young Men seeking a profitable business should in 
vestlgate Ransome's Concrete Construction. Easily 
learned. Liberal terms for exclusive rights. Ransome 
& Smith Co., 622 Boylston Bldg., Chicago. 

Wanted.— Coplesto complete files '^f the following Re- 
volutionary mairazlnes: Massachusetts Magazine. New 
York Magazine, Royal American Magazme, Columbia 
Magazine. State price, and whether perfect or not. 
Address M. A, C, Box 773, New York. 

Cripple Creek— Its History to Date, Illustrated.— Just, 
oat, with correct map and costly full page views of 
mines natural as life. This great book will be sent free 
prepaid with our big d6-col. family paper 3 months on 
trial for 2&c, (stamps or 'silver) ; club of 5, tl. Latest 
mining news. Mention the Scientific American 
and address Illustrated Weekly, Denver, Colo. 

F7~t}end for new and complete catalogue ot Scientific 
and other Books for sale by Munn ft Co.. 3fn. Broadway. 
New York. Free on applipation. 



Electric Switch. — Abraham K. 

Dresher, Worcester, Pa. In this Bwitch the space be- 
tween the stationary and movable contact surfaces is 
great when the switch Is open and small when the 
switch is to be closed, that the switch may make a long 
break and a short make, an automatically adjustable con- 
tact spring being provided and a novel binding post to 
hold it and receive the conducting wire. The mechanism 
for causing a long break and a short make is formed of 
longandshortspringand wedge cams, and by making 
the movement necessary to complete the circuit small it 
is made possible to make the movement for breaking the 
circuit larger, thus avoiding arcs. 



Uleclianlcal* 

Bookbinder's Rasping Machine.— 

Edward J. Campbell and Patrick J. Haggerty, Brooklyn, 
N. Y. This machine comprises a frame in which recip- 
rocates a slide carrying a graduated series of rasping de- 
vices adapted to act successively on the work, while 
means are provided for moving the work transversely to 
the slide. The machine mecbanically produces the rag- 
ged or jagged edges heretofore made by hand on the 
front and bottom edges of a book to imitate the natural 
rough edge of baud-made paper. 

Box Making Machine.— Hiram Goo 

and Stuart B. Hopkins, Delevan, N. T. This invention 
consists principally of a head-clamping device having an 
intermittent rotary motion and a nailing device in con- 
junction with tbe clamping device, to drive the nail into 
the hoop and head when the rotary motion of the clamp 
ceases. It is more especially designed for making cheese 
boxes, etc., and bends a strip or band of wood into a 
hoop, at the same time nailing one side on the head or 
side of the box and tacking the overlapping ends of the 
hoop, cutting off the surplus material Of the hoop to fin- 
ish the box. 



Asrtcultiiral. 

Steam Plowing Apparatus. — Ed- 
ward Ingleton, Pottetown, Pa. This is an improvement 
on a formerly patented invention of the same inventor, 
and comprises a wheel-supported frame carrying tracks 
moved by endless chains and chain wheels, carriages in 
which are adjustable plow shanks, and trip devices which 
raise and tower the plow shanks on the caniages. Ths 
cost of manufactnre is lessened and the construction 
simplified, the chain of plows being made to travel at the 
side of the frame instead of at the top andjbottom. Im- 
proved means are also provided for raising and lowering 
the plows, and efEecting the connection between the 
plowing apparatus and the traction engine or other motor 
moving the apparatus. 



weights are not employed, and which is alec readily ad- 
justable to counterbalance any window sash that may be 
placed in the frame. A pivotal housing carries an ad- 
justable spring adapted to engage a fixed support, a fric- 
tion wheel in the housing engaging the sash, while disks 
in the housing have ratchet wheels engaged by pawls 
carried by thefriction wheel The sash may be raised 
with but little cfEort, but more exertion is required to 
lower it, and it may be readily held and locked ai different 
points. 

Gas Stove. — Robert Morton and 

Robert Pringle, London, England. This stove has an 
air heating chamber above the combustion chamber, up- 
cast gas flues being suspended from the top of the air 
heating chamber and opening into the combustion cham- 
ber, below which are the burners, while the gas supply 
connects with a gas heating chamber in one of the flues, 
with other novel features, the arrangement of the air 
tubes and other parts of the stove being so proportioned 
and the consumption of gas and air so adjusted that the 
flames bum with a pure white light and perfect steadi- 
ness, and do not impinge on any part of the stove. 

Hook and Eye Fastening Device.— 

Joseph Matthews and Kennon Mott, Brunswick, Ga. 
The hook and eye, according to this invention, are each 
made of a single piece of bent wire, and each has two 
sharp points adapted to be attached to a garment by two 
motions, or removed therefrom by reverse movements. 
After the hook is in the garment its points or pins may 
be threaded in the under face of the garment, or covered 
by a sewed-on strip of material. 

Dress Belt.— Henry Brunin^ and Ed- 
ward Ross. Brooklyn, n.y. This is a sectional leat'.er 
belt having front end sections united to a rear or back 
section by a ring at each side, the front end sections being 
closed by a buckle. The strap adjacent to the connect- 
ing rings has an embossed or offset recess, whereby a 
fine appearance and increased strength is given to the 
belt 



five years. France has 79,590 stationary and locomotive 
boilers, 1,850 boat boilers, and 7,000 locomotives ; Ger- 
many, 69,000 latid boilers, 1,700 ship boilers, and 10,000 
locomotives ; Austria, 12,000 boilers and 2,800 locomo- 
tives. The working steam engines of the United States 
represent 7,500,000 horse power ; of England, 7,000,000 
horse power ; Germany, 4,500,000 horse power ; France, 
3,000,000 horse power ; Austria, 1,500,000 horse power. 
This estimate does not include the locomotives, whose 
number in the world is 105,000, representing a total of 
3,000,000 horse power. The world's steam engines, there- 
fore, aggregate more than 36,000,000 horse power, equiva- 
lent approximately to the work of 1,000,000,000 men. 

(6838) R. P. B. writes : I wish to know 
if an induction coil, wound with No. 36 silk covered wire 
entirely across the spool, is just as effective as if it were 
wound in two sections, the same being insulated in the 
best possible manner. What is the idea of making the 
coil in two sections ? Winding the coil clean across is 
much easier, and, if it is just as good for the purpose 
intended, I would prefer to do so. How many cells of 
battery do you think I would need to produce X rays 
with the coil 7}^ inches long recently illustrated in the 
Supplement ? A. The object of winding a coil in sec- 
tions is to keep a good distance between leads in the se- 
condary differing greatly in potential. It is advisable to 
use more than two sections. Six or eight cells should 
suflQce for X ray work, but you must anticipate much 
difficulty and probable disappointment. Your coil seems 
far too small. 

(G839) A. S. C. writes: 1 am about to 
use a small powerful battery. Which kind should I use? 
A. Storage batteries are incomparably the most power- 
ful. They are described in our Supplement, Nos. 159, 
838, 845, and 997. Primary batteries are given in great 
variety in the Supplement, especially Nos. 157, 158, 159, 
792. For a large bichromate battery of high power, see 
No. 792. 

(6840) M. N. askisif he can run a bat- 



ClOTHES LiNR Conveyer — Alexander >tery motor with a no or 220 volt circuit if he puts resist- 
ance boxes in. If this is possible, how may he determine 
how much resistance to put in to get a required current. 
A. If you have 110 volt lamps, each one will pass J^ 
ampere. Therefore, arrange in parallel twice as many 
lamps as your motor will take of amperes and let them 
act as resistance. 



RECENTLY FATENTEB INTENTIONS. 
Railway Appltances. 

Car Pender.— Sylvanus D. Wright, 

New York City. This fender has a forwardly-ex ten ding 
TT-flhapcd frame supporttid in position by chains connects 
ing itH side bars with the dashboard, the frame being 
adapted to spring backward slightly on striking a person 
in the path of a moving car. The platform held in the 
frame is made of wire netting, and at its rear has a 
slightly curved back to form a head rest and protect the 
body of any one picked up by the fender, the body being 
safely held until the car is stopped. The improved de- 
vice may be readily disconnected from one end of the 
car and placed at the other end. 

Switch.— John Kesselring, Grirardville, 

Pa. This invention affords an improvement in switches 
which automatically return to a certain normal position, 
therebeingadjacent to the switch tongue a mating rail 
with transversely movable portion, and a guard rail along- 
side the mating rail, while extending through the mating 
rail and guard rail is a rod on which are springs to press 
the mating rail of the switch tongue toward the guard 
rail. All the parts return to their normal positions as 
soon as the train leaves the portion of the track adjacent 
to the switch. 

Car Axle Lubricator.— James S. 

Patten, Baltimore, Md. This inventor has patented, in 
one integral device, a brass or journal bearing proper, a 
journal cap or hood-like cover and protector, and means 
for deflecting and confining the oil within required lim- 
its, the pendent front and sides of the cap or hood di- 
verging from a point in contact with the journal and hav- 
ing near their rear ends transverse ribs extending down- 
ward from a point where they are in frictional contact 
with the Journal. There is also provided a spring-sup- 
ported oil box in which are oil take-up rollers. 



Electrical. 

STORAGE Battery. — Alexander F. 

Vetter, New York City. This is a battery of simple and 
inexpensive construction in which the active material is 
positively held in the plates, positive connections with 
the plates being effected by arms connected integrally 
with the metal thereof. Ordinary lead pipe is used, the 
sides pressed together to close the tube at its lower end 



miscellaiieons. 

Starting Race Horses.— James J. 

Sullivan, New York City. To insure fair and prompt 
starts in racing this inventor has devised a screen to be 
stretched across the track in front of the horses to pre- 
vent the passage of any of the horses before the proper 
time. Thescreen frame is connected by linkhinges with 
supports at the sides of the track, and on the given signal 
the screen is swung forward and upward out of the way 
by men working In concert and pulling on the ropes at- 
tached to the upper ends of the side bars of the screen 
frame. 

Snow Melting Machine.— Burton S. 

Craig, Clinton, Iowa. In this machine an elevator and 
conveyor receives the snow scraped up by a shovel, there 
being a tank Iwneath the conveyor, and boiler and pipes to 
melt the snow so arranged as to confine the heat and 
utilize it to the utmost extent, tbe melted snow being 
conducted to the tank, and then to a gutter or ditch at 
thesideof theroad. The machine may be drawn by 
horses or driven by a motor, and a brush at the rear of the 
machine sweeps the looee snow into the gutter. 

Photographic Camera. — Alejandro 

Gual y Sn Juan, Havana, Cuba. This inventor provides 
an objective which will be light-tight and free from pro- 
jecting parte, avoiding all danger of fogging by light en- 
tering through the slit in which the diaphragm moves. 
By means of a series of apertures of different sizes the 
time of exposure may be varied in the same manner as the 
lens camera, the focusing being made with the aperture 
yielding the clearest image and the exposure being made 
with a different sized aperture. 

Soldiers' Intrenching Tool. -James 

H. Gaeeby, United States Army (Fort Niobrara, Neb.) 
The blade of this tool has two shanks, connected by a 
transverse handle, and a second handle extends down in 
front of the blade, the whole being made of one piece of 
metal, and forming a light, strong and efficient tool 
which may be used by a soldier lying down or kneeling, 
there being no long handle or awkward leverage. 

Thill Coupling.— William Horning, 

Johnstown, N. Y. This is a device of very simple and 
inexpensive construction designed to hold the thills se- 
curely without limiting their free swinging movement on 
the axle. It is also so constructed that it may be con- 
veniently adjusted to take up looseness resulting from 
wear, and rattling is prevented. 

Vehicle Shafts.— Charles A. Floyd, 

London, England. According to this improvement the 
front end of each shaft is made with a terminal loop or 
eye to which the back band is attached, and the loop has 



G. Molteni, Hoboken, N.J. This is a simple and inexpen- 
sive device to be secured to the outer side of a window or 
door casing, over which a clothes line may be passed, the 
other end of the line being extended around a pulley on 
adistant post or other support With this improvement 
the sheave carrying the pulley line may be secured in 
almost any position without rendering necessary any 
change of the parts. 

Rotary Brush. —William S. Bea rd , 

Pine Bluff. Ark. For dusting rooms, and brushing suits, 
dresses, etc., this inventor has devised a brush to be ro- 
tated by spring power, and which at the same time col- 
lects the dust removed. It comprises a spring motor in a 
casing driving a train of gear wheels which drive a 
brush shaft, end brushes being held on the extreme outer 
ends of the shaft, and a receptacle for the sweepings 
projecting forward under the brushes and being secured 
to the under side of the casing. 

Cleaning Beer Pipes, etc.— Charles 

Peters, Brooklyn, N. Y. For forcing a cleaning liquid 
through pipes and cocks in apparatus For dispensing 
beer, according to this invention, a cleaning liquid re- 
ceptacle is connected with a compressed air supply, and 
connection is also made with the pipes to be cleaned, in 
such manner that the column of cleaning liquid sup- 
plied, instead of being driven at a constant speed, is 
periodically arrested or checked in its motion, to produce 
a shaking action of the pipes. 

Show Case.— John Conlin and Robert 

Whitty, Ripon, Wis. This invention consists principally 
of a casing provided with a cover hinged to a frame 
mounted to swing, the improvement being more especially 
designed for exhibiting cigars and similar articles, and 
permitting the shopkeeper to open the case for a pre- 
ferred customer to select and remove the desired goods, 
or to open it only so that only the shopkeeper can take 
out the goods. 

Display Hook and Price Card 

Holder.— Frederick W. Pelster, Johnstown, Neb. This 
is a simple and inexpensive device made of spring wire, 
and having clampingarms to clamp the goods, one of the 
arms having projecting side portions on opposite sides of 
and guided on the other arm, the projecting side portions 
being connected and braced by a clip adapted to hold a 
price card or ticket. The device affords a secure means 
of supporting goods for display, with attached price card 
or ticket. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper, 




the tube being cut away at its upper end, forming a half 

tube extension, the active material being then placed in also a cross stay to which^ the trace is attached. The 
the tube section and the top of this portion being closed 
by pressure. Outside or end plates constituting the nega- 
tive elements have downwardly inclined openings on their 



inner faces, the outer surface being left intact, and the 
positive plate is similarly perforated in both sides. 

Electric Light Shade.— Willis E, 

Robinson, Faribault, Minn. According to this inven- 
tioB, a shield is provided consisting of a clamp having 
at one end an (Tpen loop, while at its opposite end is piv- 
oted a holder. carrying a spring maintaining the holderin 
adjusted position relative to the clamp, the holder also 
carrying a shading leaf. The improvement is more es- 
pecially adapted for incandescent lamps, being adjust- 
able Fertically and laterally or at any angle to the 
light- 



ordinary projecting ends of the shafts are thus dispensed 
with, and. there is less danger of injury to other animals 
in case of collision, or of injury to a horse falling in 
harness. 



Lock.— Wilson T. Bohannan, Brook- 
lyn, n.y. This inventor has devised a key guard for 
ordinary latches or locks, rendering them more secure. 
It consists of a guard adapted to be introduced into the key 
sleeve, and having adjustable wards, so that a number of 
combinations may be made, and the same style of lock 
be made to require different keys. The wards of the 
guard are also so made that the key can be turned only 
in one direction. 

Sash Balance. — Joseph H. Bane, 



INDEX OF INVENTIONS 
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HINTS TO correspondents. 
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information and not for publication. 
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(6837) S. N. S. says: Please state ap- 
proximately the total horse power in use in the United 
States and world. A. The following figures of the world's 
steam power are given by the Bureau of Statistics in 
Berlin. Of the steam engines now working in the world. 



Barre, Mass. This is a frictional device, in which four-fifths have been constructed during the last twenty- 



Adjustable handle, fi. B. Huasey 558.074 

Air brake hose coupling. J. M. Herder 658,174 

Air compreesinR apparatus, M. E.Clark 558.041 

Air compressor, mercury, C. J. Underwood 558,125 

Alarm. See High or low warer alarm. 

Alternating systems, safety device for. E. J. Bert; 658,031 

Amalgamator, W. Robinson 658,460 

Anchor. H.C.Holmes 558,389 

Animal trap, A.M. Carlsen 658.038 

Animal trap. L.B. Sjelstad 558.317 

Armature winding, A.V . Batchelder 568,027 

AULOgrapbic register, W. M. Kiunard 558.(^ 

Axle box, M. B. Schneider 558,211 

Axle box, self lubricating car. Weale & Adair 658,839 

Bag. See Nose bag. 
Bath. See Heat batb. 

Bath apparatus, Lyons & Beemer 558,2fti 

Battery, W. Morison 558,091 

Batting. G. V.B.Clark 558,352 

Bearing, antifriction, S. H. Cowles 558,044 

Bearing for looself ulleys. M. Jefferson et al 558,392 

Bed slat fastener, W. Vv. Wbltaber 558,136 

Bed spring, J. M. Crutcber K8,360 

Bell, bcycle, H.B. Breckwedel 558,347 

Belt keeper, E. W. Davison.. 558,303 

Beltway. C. G. Hutchinson. 558.180 

Bicycle, G. E. Heaton 558.069 

Bicycle crank attachment. A. T. Bascom 558.463 

Bicycle pedal attacbraent, A. T. Bascom 558,464 

Bicycle pedal foot holder, L.L. Haworth 558,068 

Bicycle pedal tread. Lifchfleld& Sanford 558.400 

Bicycle saddle, W. W. Shoe 568,217, 558,218 

Bicycle support, A. J. Polk 558,103 

Bicycle umbrella holder, W. R. McDonald 558.^)6 

Binders, motion regulator for self, D. H. Lund 558.191 

Blind stop, L. H. Smith 558.319 

Boat protecting cover, B. Lobee 558,401 

Boiler. See Steam boiler. 

Boiler tuhe cutter, J. Richard 558,422 

Book, automatically opening. H. E. Newton 558,203 

Book, memorandum sales slip, W. M. Kinnard 558,081 

Boot or shoe, J. W. Bowen 558,345 

Boot or shoe cleaning and polishing machine, R. 

h.Tapscott 558,324 

Bottle. G. A. Preston 558,105 

Bottle cap, A. L. Fisher 558,375 

Bottle labeling machine. Grace & Reynolds 558,064 

Bottle stopper, H. Leidel 558,397 

Bottles, device for preventing refllling. Lippy & 

Zabniser 558.189 

Bottled liquors, contiollinc device for, T. Hol- 
lander 658,280 

Box. See Axle box. Display box. Journal box. 

Sanding box. 
Boxes in place, means for holding, J. P. Womble. 558,332 
Brake. See Car brake. Car safety brake. Vehicle 

brake. 

Brake handle, P. G. Emery 6.'78.371 

Bricklayer's combination tool, W.H. Grim 558.383 

Bridee pate. P. W. Mase 558,192 

Bridge, swing, J. A. McNicol 558.202 

Brush, blackine. A. M. Ingargiola. 568.390 

Brush, blacking, G. P. Neal 558.412 

Brush, reservoir blacking. W. Hay ball 558,172 

Burner. See Incandescent burner. Incandescent 

light burner. Petroleum burner. 

Button, cuff. A. Brunka 558,349 

Button machinery, pearl, J. Neumetster 558,468 

Button, separable. P. H. Lettre 558,398 

Button setting machine. E. H. Taylor 558,234 

Camera, magazine. Cone & Close 568,356 

Camera, photographic, Carlton & Locke 558.039 

Camera, photographic, G. D. Milburn 558,089 

Can. See Cotton can Oil can. 

Cane seat, G. A. Lewis 558.187 

Car bolster, J. C. Wands 558,446 

Car brake. A. C. Ralph 558,208 

Car buffer, W. K. Richards 568,209 

Car coupling. J. H. Canaday 558.037 

{^ar coupling. F. D. Crandall 558.359 

Car coupling, H. Gallaeer 558.061 

Car couplinc. C. Moradelli 658.409 

Car coupling. J. W. Noble 658.414 

Car coupling. Sessions & Dennis 558,212 

Car coupling, A. Shapiro 558,116 

Car door fastening, mining. J. H. Watt 558,447 

Oar dumping machine, J. McMyler M8.200 

Car dumping mechanism, G. H. Hulett 558,178 

Car fender. C. P. Malrs 558.404 

car fender. G. Rischmuller 658,112 

Car mover, P. H. Jacobus 558,076 

Car safety brake, street. Rittenhouse & Crippen.. 558,312 

Car step, J. A. Miller 56S,194 

Car ventilator, L. Weinberger 568,330 

Car window, ventilating, A. Heilprin 558.387 

Cards to cars, etc.. attaching, T.J. Duggan 558,365 

carpet stretcher, B. R. Stogsdlll 558.227 

Carriage, baby. A.F. C.Garben 558,062 

Carrier. See Hllevated carrier. Reel carrier. 

Cartridge carrier. L. R. Ferguson 568.057 

Carving machine, F. Snow 558,223 

Case. See Packine and show case. Show case. 
Castincs. making steel in sots or other. W. Hains- 

wcrth 568,384 

CeiUng and flour construction, J, Eaatmaii 5&8J9G6 
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Cereals and preparing same, flaked, J. H. KeUogg 558,393 

Chain, anve, O. Eneel 558,267 

CbaiD, macbine for automatically mAking wire. C. 

F. Smith (Reissue) 11,S32 

Chain sprocket, G. W. Hadley 5o8,m 

Chains, trip hook for wrapping log, J. Fleming 558,273 

Chalk bolder, tailor's. Smith & Barker 558,318 

Chamber pail or vessel, sanitary, H.H.Cherry.,.. 558,040 

Cheese pres^, D. A. Sprague 558;j21 

Chopper. See Cotton chopper. 

Chuck, drill, D. Weir 558,242 

Churn, H, Kabl 558,454 

Churning of butter, compound for facilitating, 

W. H. Brown 558,035 

Cigar mould. S. W. Keedleet al 658,078 

Cigarette slide and match box, combined, F. G . 

Wander 558.445 

Clamp. See Rope clamp. 

Clay po8t, Pitney & Gardner. 558,418 

Cleat, electric wire, F. B. Evans 558,165 

Clothes drying apparatus, H. Scbenck 558.423 

Clutch device, P. A. Brrington 558,372 

Clutch, machinery. J. 8. Beeman 55f.930 

Coffee mill holder, E.J. Lewis 558,289 

ColTee roaster, B. Tupholme 558,123 

Collapsible tube, H. E. Van Home 558.126 

Commutator, Thomson & Goranson 558120 

Cork shaving machine, J. Hughes 553,177 

Corn cutter and shocks-, R B. Franklin 558,059 

Com holder, hot, J, D. Stanley 558,224 

Cotton can, J, Ic'. White 558,135 

Cotton chopper and cultivator, H. Peters 553,307 

Cotton press, T. J. Gritan 558,171 

Coupling. See Air brake hose coupling. Car 
coupling. Hose coupling. Pipe couplin g. 

Cutrholder, A. li. Brand 558,255 

Cultivator, J. H. Moore 558.45S 

Cultivator wheel. A. Anderson 558.^ 

Current motor, alternating, H, L. Tyler 558,239 

Current motors, regulating alternating, Steln- 

metz 4 Berg 558.119 

Curtain flxture,'A. C. Jones 558.077 

Cut out and resistance regulator, automatic, E. 

B. W. Reichel 558,109 

Cutter. See Boiler tube cutter. Corn cutter. 
Hair cutter. Vegetable cutter. 

Dental engine. A. W. Browne 558,152 

Dental plugger, O. E. Wall 558.443 

Dental plugger, electrically actuated. A, W. 

Browne 558,153 

Desk, folding, J. E.H. Kunze 658.285 

Display box, L. Sonn 568.432 

Display stand, R. L. Peyton 558.308 

Door c heck, W. K. Henry 558,071 

Doubling macbine, warp, J. MacCallum 558.411 

Doueb, machine .for'forming loaves of, Anderson 

&Nelson .558,337 

Dredging apparatus, A. D. Stevens 558,118 

Drills, machiaefor cutting grooves In twist, O. 

Parpart 558,205 

Dye, blue, Bernthsen & Julius 558,344 

Egg tester, C, B, Lindquist 558,290 

Eggs, preserving, H. Bterer 558,253 

Electric machines, carbon brush holder f or, W. 

E. Knowlton 558.184 

Electric switch, C. G. Bergqulst 558,348 

Electrical furnace, M. B. Conley 558357 

Elevated carrier. Borlano & Law... 558.148 

Elevator controlling device, J. D. Ihlder 558,075 

Enameling table, J, W. Arrott, Jr 558,339 

Engine. See Dent al engine. Gas engine. Oscil- 
lating engine. Rotary engine. 

Engine gearing, gas or expl osive, D. s. Regan .'i58,420 

Envelops, machine for making. Dale & Denney. .. 558.046 

Excavator. W. H. Fulcher 568.432 

Extension seat, A. McNaugbton 558;301 

Extractor. See Spike extractor. 

Fabric. See Ornamental fabric. Pile fabric. 

Fabric napping mechanism, P. W.Cochrane 658.353 

Feed water purifier and heater, Bonar & Rodgers. 558147 
Feed water purifying apparatus, F. E. Kenney.... 558,183 

Fence, D.UErv in 558.164 

Fence gate, wire, D. T. Vanlanlngham 658,127 

Fender. See Car fender. 

Fibers, separating mixed. G. U., 2d, and A. L. 

Rice 658.111 

Fifth wheel, B.M. Murphy 558,294 

Filter, (i. W, Upton 558,328 

Filter screen, A. L. & L. J. Barthelemy 658,341 

Firearm sight- W. Lyman. 558,402, 658,403 

Fire bucket, VV, R. Myers 558,295 

Fire engine station door, W . Paterson 558.416 

Fire extinguisher systems, valve for, E. M. Cook. 558,259 

Fire guard and soot oatdier.G. A. Pickle 658,101 

Fireplace hearth bed, P,F. Faris 668,374 

Fireplace heater,Q. H. West 658.134 

Flashing. N. Barry. Jr 558,025 

Flushing device, sewer, P. Cavallaro 558.166 

Flywheel, B. P. Blbler 558,163 

Fodder loader, A.J, Hunt 658,179 

Fruit gatherer's staging, I.N. EMckes 658.166 

Fruits, sack used in picking citrus, W. Aspden. . . 658.022 

Fumigating apparatus. E. C.Colson 558,258 

Purnace. See Electrical furnace. 

Furnace. Q. Playford 658,206 

Gage. See Handle holding gage. Sheet metal 
gage. 

Game apparatus. Chapman & Scott 658.157 

Game apparatus, B. (>. Dorn 568,266 

Gameof skill, R. Teichmaun 653.325 

Gang plank and conveyer, combined, C. C, De 

Witt 658,361 

Garment supporter, R. M. Skinner. 658,430 

Gas and air, machine for mixing combustible, J . 

M. Mitchell 558,408 

Gasenglne, J, W. Bisenhuth 658,369 

Gate. See Bridge gat& Fence gate. Railway 
gate. 

Gate, J, A. Freese 558.068 

Gate, W. M. Klncald , 658.082 

Gate. P. M. Linguist 668,188 

Glycerin, purifying candle crude, J. Van Ruym- 

beke 558,441 

Grain scourer and separator, E. Keith 658.182 

Grate, A. E. Harper 658.067 

Grate bar, D. Kridler 668,185 

Hair cutter and singer, electrical, F. M. Bell 558,465 

Handle. See Adjustable handle. Brake handle. 

Handle holding gage. J. A. work 658,333 

Harness to vehicles, device for attaching, I. W. 

Allyn 658;!49 

Harness tree, W, C. Smalstig 658,431 

Harvester, corn, D. M. Bair 658,251 

Hay press, Shirley* Merrill 558,216 

Headlight, B, Pattison 658,099 

Heat bath, radiant, J. H. Kellogg. 658,394 

Heater. See Fireplace heater. Hot water 

Heater, W. H. Turner 558,124 

Heating apparatus, air, C. P. Shindler 558,215 

High or low water alarm. H. F. Cook 558,161 

Hoisting apparatus, O'Neill & Currie 558,302 

Hoisting mechanism, D. S. Regan 558.108 

Hook. See Tape line hook. 

Hook and eye. Schoeppl & Heeren 656.116 

Hooks, locking device for spring safety, O, Fech- 

ner 658,056 

Horseshoe, elastic tread, T. Lewty 658,455 

Hose coupling, W. C. Colwell 658..S56 

Hose rack. C. Nuhring 558,096 

Hot water heater, J. E.Wallace 558,444 

Ice cultivator, J. G. Bodenstein 558,254 

Incandescent burner, E. J. Scbauer 658,461 

Incandescent light burner, E. H. C. Oehlmann — 658.204 

Indian club, G. A. Solberg 658,320 

Indicator. See Speed and distance indicator. 

Induction motors, regulating, W. B. Potter 653,104 

Ink roller mechanism, E, P.Sbeldon 658,214 

Jack. See Lifting Jack. 

Jewelry, «. B. Adams 658,331 

Journal box, II. M. Darling 558,262 

Knitting machine needle actuating Jack, E. Tif- 
fany 558,237 

Lacing hooks, machine for forming. T. A. Perrins 558,306 
Laminated packs, apparatus for separating, F. 

Mccarty 558,457 

Lamp bases, compound mould for forming incan- 
descent, Henny & Pederquist 558.(W0 

Lamp, bicycle. J.J. Bailey 568,142 

Lamp, incandescent, K. O. E. Trobach 658,122 

Lasting machine. T. Barrett 668,026 

Lascihg machine, G. W. Copeland et al 558.043 

Latch, gate, R. 1). Qoodlett 658.276 

Lead press. H. B. Cobb 558,257 

Level, plumb. E. J. Simmons 56b,219 

Lifter. See Plate lifter. 

Lifting jack. J. H. Sheridan 658,427 

Linotype machine, O. Mergenthaler 568,4C6 

Liquid elevating apparatus, J. W. Hegeler 558,173 

Lock, See Seal l>)ck. 

Lock, G. A . Le Fevre 558,084 

Lock,6. White 668,243 

Log loading mechanism, W. A. Fletcher 558.376 

Loom let ntr mechanism. N. T. Folsom 558.274 

Loom shedding mechanism, A. Snoeck 558,221. 558,222 

Loom shuttle tension device, G. r. Koester 658,083 

Lumber piles, roof or cover fastening device for, 

D.L.Zach 658,139 

Magnets, aging permanent, F, P. Cox 558,046 

Manholes in boilers, etc., macbine for flanging, C. 

P. Higgins 558 072 

Mashing and meat tendering machine, D. La- 

plante 658,396 

Meat tenderer, J. Williams 558,462 

Mechanical movement,, J. A. Hawthorn 658.386 

Merry-go-round, N. 4 O. Rolland 668,114 

MilL Bee Stamp miiL 



Mine cage and elevator, electric, C. J. Cutler 668,460 

Mining machine truck, H. B. Dierdorff 658,264 

Motor. See Current motor. 

Mowing machine bunching attachment, C. T. 

Boyer 558,032, 668,149, 668,150 

Mucilage receptacle, J. N. Williams 558,245 

Mud guard, foldable, A. P. Pox 658,377 

Mua Ic holder and turner, W. Stevenson 658,225 

Musical Instrument, automatically operated 

stringed. W. S. Reed 658,419 

Musical instruments, checking device for sprocket 

wheels of. A . Vernaz 658,442 

Nose bag. C. E. Burbank 658,360 

Numbering machine, rotary, Meiselft Fischer 668,405 

Nut lock, J. D.Tynes 558,440 

Oar lock, T. N. Atkinson 558,023 

Oil can, O.W. froutor 658.207 

Ornamental fabric, A. H. Kursheedt 668,186 

Oscillating engine. C. H. McCready 658,09E 

Packing and show case, J. Peterson \ 668,100 

Packing, metallic, V. E. Small 658,220 

Packing, metallic. D. Thomas etal 658.236 

Padlock, permutation, 8. S.Du Val 668.367 

Padlock, seal, E, Meise 658,193 

Pail supporting device, S. L. Austin 658,340 

Paper bags, means for binding and suspending 

packages of, W. C. Lynham 658,291 

Paper drying machine, L. W. Nqyes 658,301 

Pegging machine, boot or shoe, 'T. Gowbum 568,261 

Pen, fountain, L. Martin 668,293 

Pen, fountain drawing, G, O. Harlan 558,278 

Pen shading. P. A. Price 558,311 

Petroleum burner, wickless, Ostlund & Malm- 

strom 658,416 

Photographic dark room, J. P, Brockway 658,348 

Photographic film holder, Wright * Preston 568,138 

Pile fabric, double faced woven, J. Coley 668,160 

Pipe coupling, I. P. Doollttle 658,364 

Pipe coupling or union, 1. J. French 658^8 

Pipe hanger. E. H. Israel 658.391 

Plant protector, G. W. Boyd 558,346 

Planter attachment, seed, S. J. Adkins 558335 

Plastering compound, J. E. Summers 558,4.14, 658.435 

Plate lifter and turner, A. M. & H, L. Burnham.. 558,154 

Plow, J, W.'Goodall 658,275 

Plow attachment, B.Park 558,098 

Plow, subsoil. Minor & Hoover 5.'i8,195 

Plowing machine, A. Anderson 558,336 

Poison distributor, O. A. Brown 558,448 

Post. See Clay post. 

Power transmitter, D. S. Began 658,107 

Press. See Cheese press. Cotton press. Hay 

press. Lead press. 
Printing and associating folded sheets, means 

for, W.Scott , 668,424 

Printing machine, W. Scott 658.425 

Printing press web tension device, W. Scott 668,426 

Pulley, expansion, J. Muir 658,196 

Pump valve, steam, J. L. McQlffln 668,199 

Pumping apparatus, oil well. J. W. Rhoades 558,421 

Push button switch, H. E. Nickerson 558,299 

Puzzle, 11. C. Happersett 668,066 

Rack. See Hose rack. 

Racking apparatus, beer, M. Warren 658,131 

Racking off beer, apparatus for, H. Torchianl 658.438 

Rail joint, W. H. Fitch 5S8.272 

Ra:i joint and forming same. H. W. Falk,.. 658,269. 658.271 

558.373 

Railway, electric, D. N. Osyor 558,303 

Railway, electric. L. W. Reld 568.110 

Railway, electric. C. P. P.Stendebach 668,322 

Bailway, electric, H. L. Tyler 558,238 

Railway gate, automatic, W, F. Morse 558,092 

Railway rail Joint, H.M. Campbell 568.036 

Railway signaling system, electric, F. Bathurst,. . 558,028 

Railway spike, J. F. Forsyth 558,169 

Railway system, lelectric, H. M. BrinckerholT 558,033 

Railway system, electric, W. M. Brown 558,151 

Railway track rails, forming Joints on, H. W. 

Palk 668,270 

Railways, automatic block signal system for, V. 

B. Page 568,097 

Railways, conduit or subway for electric, Krotz 

4 Allen 658,284 

Railways, underground system for electric, 

Krotz 4 Allen 668,283 

Recorder. See Time recorder. 

Reel carrier, G. C.Phillips 668,309 

Refrigerator. N. Motelet 668,410 

Register. See Autographic register. Telephone 

service.register. 
Regulator. See Temperature regulator. 

Rheostat, electric, P. H. Doane '658,362 

Rheostat plate, J. P.Bali 658,252 

Riveting and pressing machine, C. B. Albree 568,140 

Roaster. See Coffee roaster. 

Rope clamp, O. E. Dubois 658J048, 558.049 

Rotary engine^ A. W. R. Berr 658,144 

Rubber soled footwear, manufactore of, C, L. 

Higgins 558,279 

Saddle safety attachment, riding, L. Baur 558,029 

Safe, C. H. Mead 558.088 

Saline solutions, utilizing, C. N. Walte 568,240, 553,241 

Sanding box, T. Do wd 668.047 

Sash fastener, P. S. Dunn 658,366 

Sash fastener, outside, S. Eldrldge 668,060 

Saw,J. Bowles 568,466 

Saw, bit tooth, E. Andrews 668,338 

Saw, buck, J. A. Williams 668,137 

Sawing machine, CM. Hillebraud 658,073 

Scourer. See Grain scourer. 
Screen. See Filter screen. 

Screw cutting machine, H. P. Eilers 658.368 

Seal lock, M. B. Kanaly 558.181 

Seat. See Cane seat. Extension seat. 

Seeding macbine, H. E. Dodson 568,363 

Self-waiting table. Via & Stedman 658,128 

Separating and concentrating apparatus, A. Shed- 
lock 658,213 

Sewing macbine, Pennington & Schott 558,459 

Sewing machine needle bar, A. L. Coombs 658,449 

Shade raiser, window, J. H. McCauley 558,198 

Sharpener, knife, C.A.Miller 558,407 

Sheet metal gage, E.G. Paull 568.417 

Sheet metal vessel, F. A. Walsh 658,129 

Shirt and drawers stretcher. Lintner & Bull 568,085 

Shirtwaist, A. Wolf.... 658.331 

Showcase, grocery, A.J. Chase 658,158 

Shutter window, C. J. Christianson 568 159 

Sifter, ash, J. N. Grenier 558,170 

Sight, telescopic, B. A. Piske 558,068 

Skirt grip and belt shaper. J. Tatton 658.233 

Slag in its molten state, desulf urizing blast fur- 
nace, A. D. BIbers 668,370 

Speed and distance indicator. E. Butikofer 668,361 

Speed measure for vehicles, W. H. Shaw '. 658,315 

Spike extractor, J. W. Pitts 558,102 

Spring. See Bed spring. 

Square, N. W. Spaulding 658,117 

Stage apparatus. C. E. Nilsson 538,413 

Stamp mill, W. A . Logue 658.190 

Stamping machine, automatic letter, C. W.Ay- 

ers 668,141 

Stand. See Display stand. 

Steam boiler with superheater, Schmidt & Hen- 

kel 658;810 

Steamer, grain, J. H. S. Griess 668.065 

Stone, etc., machinery for working, F. Trier 558,439 

Stopper. See Bottle stopper. 

Surgical operations, separable table for, J. Nau... 658,297 

Suspenders, c. Erlanger 558,268 

Switcn. See Electric switch. Push button 

switch. 
Table. See Enamel. Self waiting table. 

TapeUne hook. S. H. Rodick 568,113 

Tapping attachment, P. A. Err ngton 658,054, 568,056 

Tapping altachment. automatic,F. A. Errington. 658.063 

Tea kettle and attachment. R. Keys 668,Cr79 

Telegraph repeater, automatic, A. E. Collyer 668.042 

Telephone apparatus connection, P. Rabbidge. ... 658,106 

Telephone bell, R. D. Harrigan.. 658,885 

Telephone call counter, S. D. Field 658.168 

Telephone service register. S. D. Field 658.167 

Telephone transmitter, W. R.Cole 558,364 

Telephone transmitter, A. W. Rose 668.313 

Temperature regulator. H. Gillette 558.453 

Test tube bolder. W. H. Stoddard 668.433 

Thawing frozen food, E. M. Nelson 658.298 

Thill support, W. K. Mottram 668,093 

Thill supportand antirattler, combined, P. Stos- 

l£Qnf 668 323 

Ticket holder's. W.Burt.'. '.'.'.'.','.'.'.'.'. v.... '.'.'.'.'.'. '.'.!'.'. 668'j65 

Tile, rooflng, KrebB & Well 658,395 

Tilework, A. S.Nichols 558,800 

Tiles, machine for making rooflng, K. Thomann.. 558.326 

Time recorder, workman's, C, Kayser 658,281 

Tire, B. Weber 558,132 

Tire, pneumatic, H. J . Doughty 658.1F2 

Tire, rubber, J. D. Beebe 668,3<2 

Tire, vehicle wheel, G.Young. 558,248 

Tooth crown, artificial, J, B. Wells 558,133 

Trace releaser, holdback and brake, combined, J, 

Lechner 658,288 

Transformer and cooling same, W. 8. Moody 668,090 

Transmission of intelligence, apparatus for com- 
posite, F. A. Pickernell 658,310 

Transom operating device, V. Larson 568.287 

Trap. See Animal trap. 

Trap release, electric, J. A. R. Elliott 558.061 

Treadle. C. A.Svensson 658,228 

Trestle liner or power jack. W. P. Toomer 558.121 

Trolley attachment, electric car, R. Skeen 558.429 

Trousers guard. M. E. Blood 658.146 

Truck spring hanger, locomotive, C. Lindstrom.... 658.399 
Tube. See Collapsible tube. 

Tunnel. A. J. Moxham 668,094 

Tunnel, metallic, J. & W. R. Thomas 668,436 



Turret, R. B. Dashlell. (Reissue.) 11^31 

Twine holder, Tlvy 4 Hill 658,437 

Typecasting device W. Berri 658,145 

Type writer cabinet, J. H. Hey ward 658,388 

Type writing machine, C. L. Sholes 658.428 

Valve, air brake coupling, Taylor & Austin 658,235 

Valve, balanced check. Brown & Thorpe 658,034 

Valves, electrically operated means for control- 

Ing.C. M. Bush 658,256 

Vaporizer, retort, G. Young 558.247 

Vegetable cutter, C. A. Gordon 558,063 

Vehicle brake, LN. Keeling 558.282 

Vehicle brake, automatic. L. H. Hewitt 658.176 

Vehicle door fastener, J. Stivers 658,226 

Vehicle king bolt socket, U. C. Swan 558.232 

Vehicle running gear, H. C, Swan 658.229 to 658,231 

Vehicle spring draft attachment, H. Barber 658,143 

Vehicle wheel, H. G. Shepard 568,316 

Velocipede, J. S. Copeland 658,260 

Wagon wrench. G. B. Wood 558,246 

Water closet, D. S. Wallaca 658,130 

Water for heatinglpurposes, electrizing. P. Huber 658,176 
Wax, etc., apparatus for treating parafflD, W. P. 

Cowan r. 558,358 

Welt seam trimming machine, French Jk Meyer, 

668.379 to 558,382 
Welt turning and inseam trimming machine, A. 

La Bonte 658,286 

Wheel. See Cultivator wheeL Fifth wheel. 

Fly wheel. Vehicle wheel. 

Wheel, C. A. Tower 668,327 

WhltBetree, H. Barber 658,024 

Whip, mechanical, W.S.Martin 658.087 

Winding macbine. yam or thread, E. H. Byon 558314 

Wire stretcher and splicer, combination clamp- 
ing, B. B.Lyon. 558,086 

Wool washing machine, L. A. Peckham 558.305 

Wrapper fornewspapers, etc.. B. Williams 658;i44 

Wrench. See Wagon wrench. 

Wrench, T, B. Ellis 558,451 

Wrench, J. M. Palmer 658.304 

Zinc, apparatus for electrolytic production of, 

Bncke* Prolich 658.062 

Zirconium, manufacturing tanuateof, A. Muller, 

Jacobs 658,197 



DESIttNS, 

Bottle, W. W.Lowrey 85,388 

Can, oil, J. Clement 26,396 

Card, Easter, C. L. M. Preuss 25381 

Carpet beater, W. H. Upton 26.394 

Carpet border. W. P. Brown 25,378 

Curtain, lace, H. Horsefleld 25376 

Dish, covered, B. L. Jobnson 26.385 

Fan. L. Barkley 25.382 

Pence rail support, G. Stark 26,397 

Fencing pattern, W. Edenborn 26,380 

Fez.A.T. Beck 26.376 

Fork, eating, L. P. Dazun 25.384 

Glass vessel or dish, T.G. Hawkes 25.386 

Hammock, L E. Palmer 25377 

Handle for button hooks, etc.. F. Thlelke 25.383 

Jug, A. S. Higgins 25,387 

Kaleidoscope box, B. H. Williams 25391 

Lace pattem, T. A. Oliver 25.379 

Piano casing, S. Grollman 25,393 

Plumband levei frame, L. S. Starrett 25.392 

Printer's galley, Kissinger & Law <o.390 

Stove, lamp, F: E.Browne 26.396 

Type, font of printing, W. A. Schrauhstadter 26,389 

WatcbcascC. L. DepoUier 25,396 



TRADE MARKS. 

Advertistng and printed eoods. certain named, 

KanaaBClty Karnival Krewe 28417 

AstrinKeot sticks for barbers* and sbavers* use, 

F. P. Hamed 28.U1 

BakinfiT powder, soap and flour, J. M.Gray 28,128 

BeveraRC wbeu mixed with water, compound 
adapted by Its ingredients to form a nutri- 
tious. Reed & Carnrick 28,132 

Bicycles, Davis Sewing Machine Company 28,U9 

Bicycles, Pe^lesB Manufacturing Company 28.150 

Bicycles, ladies' andgentlemen's, J. Wanamaker.. 28,162 
Bicycles, velocipedes and similar articles, E. Als- 

dorf Company 28451 

Buttons and pins. Tillingbast & Albro 28.122 

Capsules. J. W. Grant 28,139 

Coffee, roasted, Beckham. McKntgbt & Company.. 28,129 
Crapes, nun's veiling and black dress goods other 

than velveteens, A. Openhym 28,119 

Edge tools, Arkell & Douglas 28,148 

Fish and flsh products, pickled herrings and other 

fresh and preserved. A. & J.Q. Corner 28.123 

Flour and cornstarch. Com. Duryea& Company.. 28,125 

Flour, wheat, Bulsing& Healenfeld 28.124 

Gloves and mittens. D. B. Gunn 28,121 

Handles for axes and similar tools. H. W. Russell. 28.U7 
Elorse blankets and lap and carriage robes, W. B. 

Rtley & Company 28,118 

Laxative preparation, Ypsllanti Drug Company... 28,135 
liDiment, balsam, salves, eye waters, worm candy 
and remedies for rheumatism and liver and 
kidney troubles, J. A, Jones Medicine Com- 
pany 28,138 

Malt extract. Voigt Brewery Company 28,131 

Medicated wines, spirits and liquors, A. H. Mor- 

rell 28430 

Medicinal preparation for the hair, J. W. Nelson.. 28,140 

Metal p9lish.D. F.Carver 28,146 

Optical inBtruments,tAutomatic|9igbt Testing and 

Optical Supply Company 28,146 

Perfumes, waters, powders, lotions and soap, 

Firm of S. Palmer 28.143 

Powder, blasting, New York Powder Company.... 28.126 
Elemedtes, certain named. J. T. Milliken & Com- 
pany ... ffi,134 

Remedy for croup. A. H. Griswold 28436 

Salve or ointment, G. F. Smith 28,137 

Skirts. McGraw Corset Company 28.120 

Soap, toilet, J.J. Williams Company.'. 28,142 

Tonic and bitters, T. B. Fox 28,133 

Wall paper, frescoed walls, and the like, com- 
pound for cleaning. M. H. &G. E. Kline 28.144 

Yeast cakes, dry hop, Towsley Yeast Company 28,127 



X RAYS. 

grookeTtubes 

of approved sizes and types, 

-^•-^ 

Also Candelabra, Decorative, 
and Miniature Lamps and Elec- 
tric Signs. 

-^•■^ 

Edison Decorative and 

Miniature Lamp Department, 
Harrison, N. J. 



WHAT'S IN A NAME?^ 

Much, everything, nowadays. Compe- 
tition is keen, and tempts to dishonesty in 
business. For that reason -'reputation" 
counts most. When you're buying a wheel 
have .regard to the name of the maker. 

^^,^~ j-\ V, 




A printpd copv of tbe apecitlcation and drawing of 
any patent in tbe foreeoln^? list, or any patent in print 
issued since 1863, will be f umislied from tbis oCBce for 
25cent8. In ordering please state tbe name and number 
of tbe patent desired, and remit to Munn & Co., 361 
Broadway New York. 

<'ann(lini> pnif>niM may now be obtained by tnein- 
yentors for any of tbe inventions named In tbe fure- 

foing list, provided tbey are simple, at a cost of $40 eacb. 
f complicated tbe cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
Vork. other foreign patents may also be obtained. 



The Whitman wheel— because it IS a 
Whitman wheel— is the standard of honest 
manufacture in all its parts. You are sure 
of satisfaction in every way. Illustrated 
catalogue on application. If the Whitman 
wheels are not on sale in your town, write 
for agency. 
WHITMAN SADDLE CO., 118 Chamber! St., New York 



♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

Our ♦♦ 

New t 

Gitalogue t 

IS READY* 
FOR YOUJ 
A book of tiie best of i 
modem fine took for *^ 
medianics and 
dratightsmen, 98 pa- 
ges, new tools, new 
ctittefs, reduced prices 
of English and metric steel rules. 
SHALL WE SEND YOU ONE? 




I 



^ THE L S. STARRETT CO., BOX 13, ATHOL, MASS. 



♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
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PUR GEAR CUTTING 



2 6 Inch Diameter and Under. 
W. W. OLIVER, 1480 m*gMti St., Buffalo, N. Y. 

The Curtis Patent 
Damper Regulator 

Is the cheapest and most reliable. The only 
regulator guaranteed to change direction od a 
variation of H of pound steam pressure. It 
Will control any damper. 

PT* Send for ciroolar S. D. 

D'ESTE & SEELEY CO. 

29 to 33 HAVERHILL STREET, BOSTON 




STEEL STAMPS 



;|. 



Name Stamps for 
- _ ^Mnrklnir Tools, etc. 

1-32 in. to 1-16 In. ISe., 1-16 to 3-lfe 12c., 1-4 in, 20c. per letter. 
Figure sets 1-32 to 1-16 f 1.25. 1-16 to 1-8 |1, 5-32 to 1-4 »l .25. 
Alphabet sets 1-32 to 1-16 t3.50, 1-16 to a-16 $3, 3-16 to 1-4 
$3.50. Made from best steel, all warranted. Send for cir- 
cular. Schwaab Stamp and Seal Co., Milwaukee, Wis. 



IMtipcrixecmcnte. 



ORUINAICV RATE!^. 
Inalde Pave, enck Iniiercion - - 75 cent* n line 
lincu I'lLire. eucii hiaertion - - - - Si. 00 a line 

|y For some classes of Advertisements ^ Special and 
HiQher rates are required. 

The abovb are cnarires per agaxe line — about eight 
woriis per line. 'J'his notice shows the width of tbe ime. 
and ie set in agaie typ^. ^iDirravingB may head adver- 
tisements at the same rate per afiaie line, b^' measure- 
ment, as the letter press. Advertisements must be 
received at Publication OflQce as earlv as ThursdaT 
mominK LO appear in the roiiowing week's issue. 




Star* 
Lathes 



Foot Power 

Screw cutting 

Automatic 

Cross Feed 

9 and 12 Inch Swing. 

New Designs. Novel Features. 

Send/or Oataloffue B> 
SENECA FALLS HF6. COMPANY, 
695 Water Sb, Seneca Falls, N. Y. 



,POWER& FOOTI SMAPERS, PLANERS. DRILLS, 
■ l...^..i.,r SHOPOUTFITS. TOOLS 

,.^ .^w^PLits. Catalogue trcl 
SEBASTIAN LATHE CO. 120 CULVERTST. CINCINNAT 1.0. 



Machinery at Low Prices. !SsfFr 

Lathes, Drills, Printing Presses, Saws, etc. An assort- 
ment or flrst-olass tools. We buy, sell, and exchange. 
WALLACE H. MANSFIBLD. NltW HAVEN. CONN. 



WIRE STRAIGHTENER 



This stralghtener Is of 
an improved pattern, 
and will straighten wire 
rrom No. 3 to No. 2a 
Price »12.00 

i^'Send stamp Jor cata- 
logue of machinists' tools. 




CHANDLER & FARQUHAR, 



38 Federal Street, 



Boston, Mass, 



Combination Pliers 

Oaa Pliers, 
Wire Cutters, 
Wrench and 
Screw Driver 
combined, 

Dpop-Forged from Best Tool Steel and finely Bnlshed. 
K~ Send for Circular " C. P." 

THE BILLINGS & SPENCER CO. 

Drawer 3, HARTFORD, CoNN. 




0AT!1?J5reakebs 

\^C-3'.l '■ ', GREATER CSPiCirr USI^£ LESS 



\'>^ .it" 111 



, CHEATER CAPACITY US/^C LESS 
I POWER THAN AMI Cr.-^fR OyfAlfTrt 

5- .^ GATES IRON WORKS-' " - 

'«-"^''C.50 ELSTONAVE CHICAGO 
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Lidgerwood Hoisting 
Engincs.^^ 

300 Styles and Sizes. 

Over 1 2,000 in Use. 

1^ Send Sot CatalOQue. 
LIDGERWOOD MFQ. CO. 

96 Liberty Street, New York. 

OLDS SAFETY 

VAPOR ENGINES 

FREE from cams, 
gearu, rockarms and 
com plications. 

Greatest simplici- 
ty, efQciency, and 
durability. Get cat- 
alogue by sending 2 
2-cent stamps. 
P. F. OLDS & SON. 
The Gasoline Engine Builders, Box 418. Lansing, Mich. 

SINTZ GAS ENGINE GO. 

GRAND RAPIDS, MICH., 
U. S. A. 
Uannf acttirers of the S i n tz St ii . 
liutiary and Dlnrliie <iinHand 
(■a^iolinf I'^nviiif 6. Especially 
adapted for Boats and Electric 
Lifi btlng. Runs with manufac- 
tured or natural gas — Boats and 
launcbes. Prices witriin the reach 
of all. f^ Send for (Jatalogue. 
Mention this paper 





AUcDIOAil DDAlilC AilH UAilllC made this. Blades are hand forged from razor steel. 
AIHtnluAli DnAlliw ANU nAllUv me tested, warranted; choice pearl handle, German 
silver flnish ; nothing better can be made; price by malU 11.25 for 3 blades. %1 for 2 blades. With Ivory handle. 

same 8 blades, ti, 2 blades, 75c. 

StronSi 2 blade jack Knife, 75c. 

3 blade strong snop knife, 11.00. 

Lady's fine Ivory 2 blade, 60c.; 

pearl. 2 blade, 75c. Sample hollow 

ground razor. 67c.; best strop, 60c 
lustratedSOpafce List free and 
"How to Use a Razor.'* 
ftlAHBlt «Sc GRU!9H CO. 
40 A Est., Toledo, Ohio. 




ELECTRICITY PAPERS 



No. 1. How to Make a Dynamo. 
No. 2. How to Make a Telephone. 
No. 3. How to Make an Electro Motor. 
No. 4. How to Make a Storage Battery. 



Price 10c. each 
BubierPub.Co, 
Lynn, Mass. 



No. 5. How to Make a Wimshurst Electric Machine. 



TRIUMPH DYNAMOS AND MOTORS 

Multipolar and Bipolar. 
For use in mills, factories, ware- 
houses, and small and large 
lighting plants. Points of merit: 
compact, simple, easily managed, 
all moving parts protected from 
injury. Sizes, 1 to 50 b. p. as mo- 
tors, and from 40 lights up as 
generators. 

&~ Send for special cir- 
cular. *'S. A." 
TRIUMPH ELECTRIC CO., CINCINNATI. OHIO. U. S. A. 




PRIESTMAN SAFETY OIL ENGINE 

" PhenojneiuMy low in cost 0} operotion."— Franklin Inst. 

NEITHKR ■/..„„.,. iinT .» 

STEAIM ■''fosene, NOT Gasoline 
KUR 

KSGINEEK 

BconomicaL SimDle, Safe, Au- 
tomatic. Ebr EfectrioLiglit- 
inK, Pumping, Milling, etc. 

PRIESTMAN & COMPANY, Inc. 

Room 330, PHILADELPHIA BOL'RSE 




"WOLVERINE" GAS ano GASOLINE 

CMCIUCC STATIONARY 
CnblnCO, and MARINE. 

The ** Wolverine " is tbe only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
gine for its power. Requires no 
licensed engineer. Abso- 
lutely safe. Manufact'd by 

WOLVERINE MOTOR WORKS. 

18 Huron Street, 
GRAND RAPIDS, MICH. 




n VII Run and motor castings for amateurs. Send 
UlnfllllU stamp for circular D. 4 light, CO volt 
Dynamo $17.00 net. Motor Batteries. 
W. GKANT MUUKE, l.a Fayette, Ind. 



THE STURTEVANT 
AUTOMATIC 



^EAM ENGINES 



HORIZONTALS. UPRIGHT 

SEND fOR CATALOGUES TO 

B.F.5TURTtVANTgTAl°3' 

NtWTORK.PHIlAMlPHIA . CHICSGC. LONDON 



CATALOGUES EBEE TO ANY ADDRESS 

<3:| 



^0^ 



LJ 



vi^xS^MWV^^^^^^f^'fe.Qsx^-^ 



LIGHT MACHIHilRY 

Experimental work, wire bending and forming or tools 
and machines for working wire. Models. Novelties manu- 
factured L. R. HitcBcock, Watertown. Conn. 




DOUBLE SPEED IHDICATOB 

applied to shaft revolving either 
riKht or left. Accurate and re- 
liable. Has split cap for 
pointed centers. Tools, 
metals, manufacturers sup. 
Geo. W. Church. 109 Fulton St., N. Y. 




AUTOMATIC WIRE STRAIGHTENING 

AND 

GuttingMachines 

Will Straighten and Cut 
accurately from 50 feet 
down, at rate of 135 feet 
per minute. 
For particulars, address 
JOHN ADT & SON, 800 State St.. New Ha ven. Conn. 




Highest Award at the World's Columbian Exposition. 




Tlie ktt Ue 



Faneull Watch Tool Co. 
^S Boston, Mass, U. S. A. 

Greatest money making lathe is tbe Rivett. 

Finest tool for all kinds of fine nice work. 
INVESTIGATE! 



ACETYLENE APPARATUS.— ACETY- 

lene number of the Scientific American Supple- 
ment, describing, with full illustrations, toe most 
recent, simple, or home made and commercial apparatus 
for (ceneratinif acetylene on tbe lurge and small scale. 
Tbe fc&B as made for and used by the microscopist and 
student; itti uhc in the masic lantern. Tbe new French 
table lamp making its own acetylene. Contained in 

SCIENTIFIC AMERICAN SUPPLEMENT, NO. 1U57. 

PricelOcents. Tu bebadatofflce. 



LITTLE GIANT BOLT CUTTERS 

and NUT TAPPERS. 




Complete with Tap Chuck, 
Taps, Dies, and Collets Cut- 
ting 9 sizes, from ^ to 1 inch. 
Has In^) roved clutch on spin- 
dle for running die off after 
thread is cut, making quick 
return. 

13^ Send for fully illustrated 



WELLS BROS. & CO., 



cataUmLe 
P. O. Box B. 



Greenfield Mass. 



MICROMETER RULINGS 

in English and Metric Scales. 

Special Rulings for Colleges and all Microscopical Work 

J. ZENTMAYER, 

Microscope manufacturer* 

207 S. 11th Street. PHILADEL.PHIA, PA. 



imilLING MACHINERY 

IMANUFACTUREO BV 

WILLIAMS BROTHERS. 
ITHACA". N.Y. 
MOUNTED OR ON SILLS, FOR 
DHP OR SHAUOW WELLS, WITH 
STEAM OR HORSE'POWER 
, SEND rOR CATAUOGUC 
'tamSSi tVIUIAKIS BROSiITHACAiItSI 




lOE-HOrSlO AND COLD ROOM.— B1 
b. Q. Hatfleld. With directions tor conatruction. Four 
engraringB. Contained in Scientific American Sup- 



plement, No. .>!i. Price 10 cents, 
office and from all newsdealers 



To tie bad at tliis 




This beats Wind, Steam, or Horse 

Power. We offer the 
WEBSTER factual horse power 

GAS ENGINE 

for SI -to, less iOn discount for cash. 
Built on Interchangeable plan. Built 
of best material. Made tn lots of 100, 
therefore we can make the price. Box- 
ed for shipment, weight 803 pounds. 
Made for Gas or Gasoline 

W" Write for Special Catalogue. 

^VEBSTER MFG. «:(». 
MSli West 15th Street, CHICAGO 



ADJUSTA 



TRANSITS AND LEYBLINO INSTBUMKNT8. 

^^^Bi.E BENCH LEVEL 

Bottoms 
ground true. 
Vi(- 




Size i In. to 18 la. Price 12.50 to (8. For book on the level 

C. F. RICHARDSON & SON, 
P.O. Box 977, ATUOLi, inA!<S., U.S.A. 



If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 
Drill Chucks, Little Giant 
Drill Cbueks 
Impro ve d, 
, Oneida Drill 
Ji Chucks, Cut- 
Kt i n g - off, 
I Chucks, Scroll 
' Combination 
Lathe Chucks, Geared 
Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 





Weatcutt C'huck Cu.. Oneida, \. V. 



S. A. 



Ask for catalogue in EngUsK French, Spanishor German. 
FiuST Prize at Columbian Exposition, 1893. 



MMK 



AIR COMPRESS0RS& 

GENERAL MACHINERY roRg\ 
MlNINcTuNNELING.-'^ " . _ 

RAN D DRILLCoiooC roadwaynew vork' 



"My Well and what came out of it." 

A story by the novelist Frank R. Stockton. 

"Your Well and what will come out of it." 

By tbe 

Pohle Air Lift Pump 

BolleclnB to tell you will be eent on application. 

The Ingersoll-Sergeant Drill Co. 

Havemeyer Building, 26 Cortiandt Street, New York. 



MILLSTONES. 



EMERY 



Fastest Qrinders Known. In Over 600 Factories. 
•'*• CHEAP, DURABLE. 

Grinds Everything. 
Diamond Hardness. 

'^^#'^^ ^^ Send for circular. 

Fit any Miii Frame. StUrteVailt Mill GO. 
STAY SHARP. m .t. aa 

NO PICKING. Boston, Mass. 





BARN ES' 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has thtaa Qreat Advantagea: 

Tbe speed can be instantly changed from to 1600 
without stopping or shiftrng belts. Power apiiied 
&n be ^radnated to drive, with equal safety, the 
smallest or largest drills wi bin Its range— a wodj 
derful economy in time and great saving in onll 
breakage. Send for catalogae. 

W. F. & JNO. BARNES CO., 
1999 Ruby St.i - Bockf ord. 111. 



NEW IMPROVED 

TAPPING MACHINE 

mjxa holes tapped per day. 
Description mailed, 
niachiiif^ry and Tools. 

Brass Machine Srrpw**. 

HARVEY HUBBELL, 
876 State Street, 
Bridgeport, 
Conn. 





DOYOMOWN 
PRINTING 

,9S. PRESS for 

cards, circulars, &c 
Press for printing 
a small paper, $40. 



Save money! Make 
money printing for 
others ! Type-setting 
easy. Printed rules. 
Write for catalogue, 
presses, type, cards, 
etc., to factory. 
KELSiyY & OO. 
Meriden, Conn. 



Canoes, Combination 
Row and Sail Boats, 
Cruisers and Launches 

OF HIGH GBADB. 
t^ Send stamp for Illu- 
strated Catalogue "S.A." 

HOUSATONIC 

SKIFF AND CANOE CO., 

DERBY, CONN. 





YANDUZEN^jITPUMP 

THE BEST III THE WORLD, 
Pumps Any Kind of Liquid. 

AlwayB in Order, never Clogs nor 
freezes. Every Pump Onaranteed. 

— lO SIZES.—— 

200 to 12000 Gallons per Hour. 
Cott tl to $75 each. Address 

THE E. W. VANDUZEN CO., 
m u us s. a«uc stq OBduiti, «. 




ALCO VAPOR LAUNCH 

Engine and Helm Controlled from Bow 
Latest improved and only 12 tn 1 Motor 
now ready for the market. 18 to 40 ft. 
Launcbes. 2. 3, 5 acd 7 horse power. 



No licensed Engineer or Pilot required. Speed and Safety 

guaranteed. No Dangerous Naphtha or Oasolvne iLsed. 
marine Vapor Kngine Co.« Jersey City, N. J. 



The "Climax" Stereotyper 

' " Moulding Press combined, 

for making perfect relluloid Ste- 
i-eiitviiK»> tobeused in plnce of metal 
stereotypes. Also formakmg Rub- 
lier ^tniiiith. Should be in use in 
every printing office. See Sci. Am., 
Dec. 30, 1893. Send for circular to 

THE J. F. W. DORMAN CO. 
217 E. German St., Baltimore, Md. 

Manufacturers of 
Rubber Stamps. Vulcanizers, Stereo- 
type Machinery and Supplies. 




XUE J%^\¥ BRISTOI. COUJUXER 




Registers an accurate account of work done on printing 
prenses, grain tallies, weiphing, measuring and other 
automatic machines. Counts up to 1,000,000 and repeats 
automatically. Simple, accurate, durable. Special count- 
ers to order. tW Send for circular. 

C. J. HOOT, Bristol,. Conn. U. S. A. 



THE DURANT COUNTING MACHINES 




Beceived the Highest Award 

at the World's Fair. 

t^~ Send for catalogue to 

W. N. DURANT, 

233 22d St.. Milwaukee, Wis. 



Experimental & Model Work 

" B. V. BAILL ABD, 106 Liberty Street, N. Y. 



K 


ililiM- 


EXPERIMENTAL WORK 


L"gEARJ 


1 UNION MODELWORKSCHICAeO 



SMALL GASaLINE LAUNCHES 

17ft,by31in. J^h.p. 
motor. For 1 or 2 
persons. Speed, 8 to 

I - — "-TT/fLfl miles per hour. 

[LaUnClliP Pleasure Boats, Ca- 

nbes. Collapsible JJoata, aU sizes and prices. USE'" Send 
for catalogue " S. A." J. H. RUSHTON, CANTON, N. Y. 




MONITOR 



VAPOR ENGINE *nd 
POWER COMPANY, 



8 Erie Street, Crund RapiDS, Michighn. 
Gasoline Launch Engines and Launches 

eastern office, lcnlow station, tonkbbs-on-hudson, 




THE ONLY PORTABLE ELECTRIC PROPELLER. USE YOUR OWN BOAT 

riiNO SPEriAI. BOAT NEEDED. Shift to any ^ 
other at will. No danger, no flres, ezploslons, or engi- 
neering. A child can manage it. Simple " Press the 
Button" plan. Only propeller movable in every direc- 
tion; therefore, only one usable in shallowest or deep 
water. Gall and see it. Send stamp for illustrated circular. 
FRANK S. ALLEN. 136 Liberty Street. New York. U. S. A. 




HECHANICAL 
...DRAWING 

Architectural Draw- 
ing; Electricity; Me- 
ohamcB; Architeotnre; 
Plumbing, Mining; 
Civil Engineering in 
all Branohei; Steam 
Engineering (Looo., 
Stat'y. and Marine). 
The Intematlanal 
Oorretpondenfe Scliooli 




To Machinists^ 

Fftttem Makers, Car- 
penters, Steam Eogi- 
neers, Draughtsmen. 
Steam Fitters, Eleo- 
trical Workers, Civil 
Engineers, Flnmbers, 
Miners. B^crmou 
Eoeryv>her». FrttGir- 
eutar. Stale Sut^tct 
you wiali to Study, 
B 949. Scraaton. Pa. 




"SWELL NEWPORT" 

HIgh-Grade Bicycles. 
Large Mannesman tub- 
ing, tool steel barrel 
bubs.barrel crank hang- 
er. All turned parts 
finest quality tool steel 
Strongest crown head 
in the world. Every 
machine fitted with 
S. & F. patent adjustable handle-bar. Any position ob- 
tainable without dismounting or the use of a wrench. 
Snyder & Fisher Bicycle works, liittle Falls, N. Y 




Cycle Saddle 




for Ladlee' use. Broad and comfortable, and iniaran* 
teed to hold Its shape. Most eeneible and eerviceable 
Saddle in the market. Twenty years* experience in 
working leather enables hb to make good this claim. 

ALL, STYLE S GEM Tl,EMEN'.-i SADDLES 
also. Ask f orthe w^l'wMJi If your dealer will not sup. 
ply you, we will send, prepaid, on receipt of price: 
Ladles', $4.00: Gentlemen's, taSO. I^j/mished with 
clip for T or L seat post. 

THE DUGUID SADDLERY CO., Syracuse, N.Y. 




•?!«• •?!«• t» -si*- 'ti^^f im- 1^^ 

Palmer Fabric 



Makes a Tiw ELASTIC 

EASY RIDING m 

it 




and FAST 

(taking less sftoigtli to propel) 

Palmer 
Tims 



•US- 

m 






•a* 

ssk, 

•a* 

^& 

Are Durable, GUARANTEED ^^ 

and Easy to Mend. ^^ 

: They are expensive, and ^i^ 

> only found oa High-Grade Wheels. ^& 



Palmer Pneumatic Tire Co. 
Chicago. 

Facts About Pneumatic Tires 
mailed on request. 



ssk 

•av- 
is 




SowardCliaiiilessBic3rde. 

The flret man In any town wbo buys one will bo 
allowed an agent's discount and offered an af;en- 
cy,wtiereby he gets commlsBions that will pay foe 
tUa wheel, or at lenBt rednce the cost. Address 
BOWABD, 77lSiuiimer Av..l{ewark,ll.ft 



JMAt^HlNES. CorllHH Encinet*. Ilrewers* 
and Brttilevs' [^Inchinery. The Viltbk 
Mva. Co., 899 Clinton Street. Milwaukee, WiB. 




ICE 



QirFI STAMPS&DIESforEVERYPURPOSE 

ti-sro^n' C.H.HAN S ON, 



-TOOLS 



)~£/VD fOR CA TAUOG UE. 



42&44CLARK ST. 

Chicago. 
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HENRY CAREY BAIRD & CO. 

Industrial PUBLISHERS, booksellers & Importers 
SI Waliiiu -it., i'hiladelphia. Pa., L.!?.A. 

t3f Our New aud Revised Catalogue of Practical and 
Scientific Books, 9U pages, %vo, and our other Catalogues 
and Circulars, the wbole covennp every branch of Sci- 
ence applied to the Arts, sent tree and free of postage 
to any one in any part of the world who will furnish his 
address. 



ASK YOUR DEALER FOR 

W. L. Douglas 

S3. SHOE "fJofetoT"^ 

If you pay S4 to 80 for shoes, ex- ^^ ^^ 
amine the W. L. Douglas Shoe, and S^ ^^ 
see what a good shoe you can buy for \^ ■ 

OVER 100 STYLES AND WIDTHS, 
CONGRESS, BUTTON, 
and LACE, made in all 

kinds of the best selected 
leather by skilled work- 
men. We 
make and 
sell more 
$3 Shoes 
. than any 
other 
manufacturer in the world. 
None genuine unless name and 
price is stamped on the bottom. 

Ask your dealer for our 85» 
84, 83.50, 83.50, 8!S.25 Shoes; 
8S.50, 8!S and 81.75 for boys. 

TAKE NO SUBSTITUTE. If yourdealer 
cannot supply you, send to fac- 
tory, enclosing price and 36 cents 
to pay carriage. State kind, style 
of toe (cap or plain), size and 
width. Our Custom Dept. will fill 
your order. Send for new Illus- 
trated Catalogue to Box E. 

W. L. DOUGLAS. Brockton, Mass. 





The WINSHIP Platform Sprinkling 
—— Wagon. 




The most complete Sprinkling 
Wagon ever built. 

The Accommodation 
Oear Street Sprinkler, 
to tit any lumber wa- 
gon, is sold with long 
or upright tank, and 
with or without wa- 
.oa . The Winship 
"g. Co., Hacme, Wis 



DEER PARK 

On the Crest of the Alleghanies. 



To those contemplating a trip to the mountains in 
search uf health or pleasure. Deer Park, on the crest of 
the Allegheny Mountains, 3,000 feet above the sea level, 
offers such varied attractions as a delightful atmo- 
sphere during both day and night, pure water, smooth, 
winding roads through the mountains and valleys, and 
the most picturesque scenery in the Allegheny range. 
The hotel is equipped with all adjuncts conductive to 
the entertainment, pleasure and comfort of its guests. 

There are also a number of famished cottages with 
facilities for housekeeping 

The bouses and grounds are supplied with absolutely 
pure water, piped from the celebrated "Boiling Spring," 
and are lighted with electricity. Deer Park is on the 
main line of the Baltimore and Ohio Railroad, and has 
the advantages of its splendid Vestibuled Limited 
Express trains between the East and West. Season 
excursion tickets, good for return passage until October 
31st, will be placed on sale at greatly reduced rates at 
all principal ticket oflQces throughout the country. 

The season at Deer Park commences June 22d, 1896. 

For full information as to rates, rooms, etc, address : 
GEOBOE D. DbSHIELDS. Manager, 

Deer Park, Garrett County. Maryland. 




WARRANTED 

OAK • DESKS. 



38 inch, 
54 " ' 



- tu.no 

- 15.00 

- I8.U0 

- 20.00 
t^^ Sejld for Catalogues, 

AMERICAN DESK 

and SEATINQ CO. 
CHICAGO, U. 8. A. 



A RARE OPPORTUNITY. 

TRUSTEE'S SALE. 

By order of the Court, the plants and effects of the 
Buss Machine Works, located in this city and at Benton 
Harbor, Mich., will be sold to the highest bidder at the 
north door of the Kent County Court House in the City 
of Grand Rapids, Mich., at 10 o'clock a. m., on Thursday, 
May Uth, 1896. The main woms are at Benton Harbor, 
which has water and rail transporcation. The plant is 
most complete, specially constructed roomy buildings, 
machinery and tools m good order. The stock of made 
up and partially made up wood working machines, 
together with merchandise on band, is such that the 
business can be started up at once. The product of the 
Buss Machine Works is well and favorably known, and 
the sood will of the company valuable. The works are 
open for inspection and a complete catalogue of the 
property to be soldand its crder of sale, will be ftimish- 
ed on application, by undersigned or by the First 
National Bank of Benton Hartior, Mich. 

F. ]«ETE1.LIER. Trustee. 

Grand Rapids, Mich., April 10, 1896. 



^Quarter ofCentnry Old. CHEAP, STRONG, 

IWATEEPEOOF. 

I Not affected bv gases. 
I No Rust nor rattle. 
I Outlasts Tin or Iron. 
i A durable substitute 
lor piaster un walls. Waterproof sheathing of same ma- 
terial, best and cheapest In the market. 17* Write tor 
samples, etc. 

THE FAY MAMLI^A ROOFING CO., 

517-519 Point Street, Camden, N. J. 





EXCHANQE, 

(li Barclay St, New York. 
'156 Adams St., Chicago. 
38 Court Sq. , Boston. 
818 Wyandotte Street, Kansas City, Mo. 

We will save you from 10 to SO p er cent, on Typewriters 
ofatlmakei. ^F" Send far Caiaioffue. 



A GREAT OFFER! 

Positively Limited to June 1st. 

Hundreds of Electricians, Inventors, Amateur Mechanics, Experimenters, College Students, Business and 
Professional Men, as well as many other readers of the Scientific American, have taken advantage of our 
phenomenal and surely liberal offers during 1895. Hun- 



From the "SCIENTIFIC AHERICAN." 

" ft forma in itself a library for the busy man of 
affairs^ the mechanic ambitious to advance himself in 
his line, or the student or apprentice just making a 

beginning." 



dreds of letters are on file commending in the highest 
terms the superior merits of our Great Standard Dic- 
tionary and EncyclopSBdla of the world's knowledge. 
More than One Hundred Thousand Dollars have 
been expended in advertising this truly marvellous 
work during the past twelve months. On June 1st, our 
fiscal year will end. Until then, any reader of this paper 
can take advantage of our special ofl^r and come into possession of the grandest reference library fn existence, the 

ENCYCLOPEDIC DICTIONARY 

FOR $1.00 CASH AND $1.40 A MONTH FOR A YEAR. 




M 



ST O 

* 3 

B* a 

a 

a ^ 

i 3 

'* B- 

ib. » 



O" O 
cn a 



If you do not already own this great work, LOSE NO TIME in investifiatlnf; ou r proposition. Do not over- 
look tne fact that tbe work embiSdies all the features of acomplete dictionary as well as an entirely up-to-date 
encyclopsBdia. It Is to-day regarded througbout the entire Ibglish speaking world asttae one great standard 
authority. It is tbe "-cou rt of last resort " on all questKins In dispute. Schools , coil eges, and public institutions 
by the score, SWEAR BY IT. 

More than $750,000, and the services of over 100 learned editors and 
specialists, employed to produce this magnificent self-educator. 

Tt Is a Complete Dictionary of the English language. Eyery word Is exhaustively treated as to Its 
origin, history, development, etymology, pronunciation and various meaniugs. 

It Ir a ComprehenniTe Encyrlopaedia of anatomy, botany, chemistry, zoology, geology, art, music, 
agriculture, physics, philosophy, mecnanics, history, mythology, biblical knowledge, etc. 

It iti a Su perb Library Rnoli. substantially bound, printed from new plates, in large, clear type, on heavy 
white paper, and illustrated with thousands of new pictures made especially for this work. 

It deflnea '.£50*000 ivords. and treats 50,000 subjects encyclopaedically— nearly twice as many separate 
topics as are covered by the largest of other encyclopaedias. 

Adopted by the PHILADELPHIA BOARD OF PUBLIC EDUCATION 

on February 1, 1896, in preference to all other Dictionaries and Bncyclcpiedias : previously adopted bv St. Louis, 
Bledo, Jersey City, etc. .and now recognized as THE STANDAUD IN PUBLIC SCHOOLS from Maine to 
California. 



TWO EXPERT OPINIONS 

Rev. Charles H. Parkhurst, D.D. 

New Tore, March 9, 1896. 
Oentlemen : 

The Encyclopaedic Dictionary is a library condensed 
into four volumes ; a ton of diffusiveness reduced to 
forty pounds of quintessence, and, withal, as delicate 
in detail as it is comprehensive in contents, 
iours very sincerely, 

C. H. PABKHOR8T. 



-THOUSANDS SIMILAR. 

Ex-Fostmaster General Bissell. 

aentUmen: Buffalo. N. T., March 25, 1896. 

1 have examined your Encyclopaedic Dictionary, 
and regard it a splendid work. Added to the qualities 
that make it a good dictionary, is a fund of encyclo- 

{>sedic knowledge unusual in such a book. In my opinion, 
twill be found of great value to thepublic generally, 
and especially to professional men. 

Tours very truly, W. S. BISSELL. 



REMEMBER, UNTIL JUNE FIRST ONLY 

readers of the Soibntipic American can obtain this unrivaled treasure-house of practical knowledge at a price 
but little above coat of paper, printing and binding, and on terms easy almost beyond belief. 

HOW TO GET THIS GREAT WORK.— Send $1.00 by post-office order, express order, or check, 
ana tne entire four handsome volumes will be forwarded. Every month thereafter send fit. 40 in the same 
manner, for twelve months, making tbe total payment $17.80. ITudei-stanil, the whole set of four volumes 
is sent after the first payment of $1.00, which gives you the use of them while paying the balance, at the rate 
of abouL 5 cents per (lay. Alt freight or express charges must be paid by the purchaser. Any one wishing to 
pay cash for the complete set may deduct 10 per cent, and send $10.02. This allowance ia practically the cost 
of keeping the account if purchased on easy terms. We refer to any commercial agency or any bank or newspaper 
in Philadelphia. N. B.— lithe Half Russia style (regular price, 1152.50) is desired, the payments will be $1.73 
a mouth: and the Fiitl Sheep edition (regular price, $60 00) will be furnished on monthly payments of 
flt^^.OO. The first payment i** only $L.U(k iti any case, and the cash discount is allowed on all styles. 
When ordering, please state which style you select. We rf>coniinend the Halt' l{ii.>tsia Hi n ding as more 
serviceable. Pamphlet of 80 specimen pages free on receipt of 6 cents to pay postage. Mention this paper. 
Books guaranteed as represented, or money refunded if returned within ten days. 



AGENTS WANTED 



SYNDICATE PUBLISHING COMPANY, 

236 So. Eighth St., Philadelphia, Pa. 




THE IMPROVED 

PERFECTION CAKE TINS 

Loose bottoms. " Don't leak." The groove 
prevents that. Require no grea,sing. 

More than amillion American house- 
keepers now use these celebrated tins 
exclusively. We send 2 Round Layer 
Tins by mail for 35 cts. Write for cat- 
alogue showing ten styles — Round, 
Square and Oblong, and learn all about 
"The Groove" Exclusive territory 
to agents. RICHARDSON MFG. CO., 
7 tieade St., Bath, N. Y. 



We make the only euccesaful 



ACETYLENE 



GENERATORS 
BURNERS 



for bouses, microscopes, stereoptioons, reading lamps, 

photo galleries, and anywhere requiring the 

brightest light of tbe century. 

WALMSLEY, FULLER & CO., 

1.14-136 Wabash Avenue, CHICAGO. 

, We Furnish Calcium. Carbide. 



Maniifarfriirorl "^^^ (» ROE K: Patented wooden 
IfiailUiawiUl CU articles and wooden machinery, 
any size, any quantity. Itbaca Desk Co , Ithaca, K. x. 



BUY 
TELEPHONES 

That iir(> srood— nor **cht*ap rlilnes." The dlfler- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee andinstruments are UOTII 4;ooi>. 
WESTERN TELEPHONE CONSTRUCTION CO , 
250 So. Clinton Street, Chicago. 
Largest Manufacturers of Telephones in the United States 




HELLO, CENTRAL! 

Long Distance Granular Carbon Telephones ! 
The " best " is the cheapest in the long run, 
and ours are the best. A trial will convince 
you. Money back if it don't. Exchanges invit 
ed to take a pair on trial. Ten styles to choose 
from. Drop a postal in the slot and get illus- 
trated catalog and particulars by return mail. 
PH<EN1X INTERIOR TELBPHON E CO.. 
131 Liberty St., New fork. 



DEAF 



NESS CURED! THE 
EAR VAPORATORc^ 

DeAfBeMaBStn^lySsleBttfie principle. Satisfaction gnaranteed. 
Circulars tnt. BAR TAPORiTOR CO., IDfi LaSalle St., CMcbko. 



NEWAYGO AUTOMATIC CIRCUIT BREAKERS 

Guaranteed to operate perfectly or no pay. Made for nUernntiiig or direct current. 

Any Vollaffe. Oatalovne Free 

AUTOMATIC CIRCUIT BREAKER COMPANY, KEWAVGO, MICHIGAN. V, S. A. 



Eaitiilu Ira Marhina Ice, etc., <n a few minutes, (10 and np 
ralllllj IbB mabllllie to prepare one's Belt Boda water, (4. a 



Filters, f 1.29 and up Cookers, (1. Seltzatenn! 
and up. Ij. Dbkmignt, 126 W. 26th St., N i 




RED CEDAR TANKS, 

CYLINDERS and CAISSONS— of PIne or Cypress-any size. 



WILLIAMS MFG. 

16 Mnnay Street, New York 
36 So. Haiket Street, Boston 



CO.. 



KAI..AMAZUO. MICH. 

Sn Vine Street, Pliiladelpbla, Pa. 
787 Honaduook. Chicago. 




<3>::he is dead 



uul Bend for^ne FliEU to.llooiuitrieB. Send Rtunpi for poauc** 
lUEAL Mte. CU., Drawer A, New Haven, Ct.. I'. 8. A, 




XETAIi and WOOD f^ ^ I B 
WOBKEBS* I WkO 

FOOT POWER '^•igiy.lE.^ 

LATHIS, rOBHIBS. Iia AUIIIEDV^ 
CIBCULIBBIWB ud MHwIIIIICII ■• 

We oarTT In Stock all the 

LEADING ££3..^°^'' 
i/^'iS.VERY LOW PRICES! 

6eDd4 cents for lar^ Illua. Catalog. 
THE WILKINSON CO., 

m Kandolph 8b« Chioago. 



CnDQRIE at a barKain, a 1 h. p. Steam Engine, as 
run Oflkt Kood as new. Oil burning, automatic. 
Address W. E. ANDREWS, Tuylorville, III. 



SHORTHAND 

k— ' Write IV. n. CHAVVI! 



taught by MAIIj 
First lesson FREE 

„ Situations secured. 

CHAFFEE, OSWBQO, N. Y. 



D 



RAUGHTING 



or STRVEVING taufrht 

by mail. Earn 950 to |100 
a month. Positions secured. 2c. stamp for cata- 
logue. Black Cor. School. Faterson* N.J. 



^ y'y g '»'> ' • 

. -PrWHEELB. MODELS «..EXPERIMENTALVirOBK-BWU.MKHMEltV 
NOVELTIES S< ETC NE.W YORK STEIWIL WORKI 100 lUSSAU BT N.T. 



EflR fiAl C A fiO Horse Power Brown, Fltchbursr, 
rUll OHLCi Horizontal Engine, in first class condi- 
tion. Can be seen at THE PRESS OFFICE. 38 Park 
Row; a great bargain for anyone wanting an engine. 



rnn CAI C The forelgnrlghts of a valuable Amer- 
rUn OnLC ican invention. Easily placed on royalty 
or territorial rights. 200 per cent profit at wholesale. 
F. W. ATWOOB, 98 Commercial St., Boston, Mass. 



UfAilTCH One a) Wood Boring Machine. One 
IfHillCII a) Turret Head Chucking Machine. 
One (1) 28 or 30 inch Engine lAthe. Address, 
THE E. W. ROSS CO.. SPRINGFIELD. OHIO. 




TO INVENTORS*. An out of town manufacturing 
concern wishes to manufacture on royalty a meritorious 
patented article in the iron or metal line or would buy 
an established manufacturing business in the same or 
similar line which could be removed to be added to our 
present buBiness. Schemers need not answer. Address 
J. HARRIS, 38 Pearl Street, New York City. 





WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

VV. E. CAI.nWEI.l. CO.. 

217 E. Main Street, Louisville, Ky. 



pIRE BRICK PURPOSES. 



or Send for Prices and Catalogue. 



BROOKLYN FIRE BRICK WORKS. 
»i8 Van Dyke Street. BROOKLYN, N. Y. 




BRASS BAND 

Instruments, Drums, Uniforms. Equip- 
ments for Bands and Drum Corps. Low- 
est prices-ever quoted. Fine Catalog:, 4°^ 
l\\ustTZt'ions,maiUd free ; it gives Band 
Music& Instructions for Amateur Bands. 

LION & HEALT. 33.35 AdamB St., Cb.eagoi 




Roug-li Casting's. 

We furnish Bough Castings and Wire 
complete with instructions to make a $5.00 
Electric Motor for $l.oa lUus. Cir. Free. 

C. M. TUBNQUiST, 
■J16 So. Clark St., Ctaicaso, III. 



MENIWOMEN 

Taught to moke Crayon Portrait* In spare hours at 
their homes by a new copyrigrhted method. Those learn- 
Ing my method will be furnished work by me, by which 

can EARN So TO S I 6 A WEEKi particulars 
U. A. eSIPP* Ctermaii ArtUt* Tyrone, Pa. 



I.W FIBER 

Mannfuctory Establisilied 1?61. 

LE\D PENCILS, COLORI'ID PENClIiS, SLATE 
PBNCII.S, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STAl'IONEBS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - ■ - New York, N. Y. 

Manufactory Established 1761. 



ONLY PRACTICAL MAGAZINE CAMERA. 

SUNART'S 

"VENI, VIDI, VICI," 




SUNART MAGAZINE, 

SUNART FOLDINGS. 

Send for Illustrated Cata- 
logue— 2 cent stamp. 
SUNAiri' PHOTO CO.. ROCHESTER, N. Y. 



j^ cientific gook gatalogue 

RECENTLY PUni.ISHED. 

Onr New catalogue contamtng overlOO pages. Includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
niUNN 4fc CO., P<lblishers Scientii-ic American, 

3(il Uroadwar, New York 




They have a tone that's 
a ll their own 

TU C II C Uf are the stand- 
I n C 11 b fff ard of excel- 

DEPARTURE 'wT^r?l 

oyer. Made in 16 
different styles 
and prices. Send postal for 
booklet to THE NEW l»E- 
PAKTURE BEliIi CO., 
iJlO North Main street, 
Brlstoli Conn., U.S. A, 



BELLS: 
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